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3 x 
G) IT Maieſty Soueratgne ouer many ſtrong 
Pe =) Natons, naturally Martnall, and Art- 
Yale) B& ficially exerciſedin Armes: Yetif they 
D<& want Diſcipline (though many) they 
are but few ; and though elle ſtrong, yet therefore 
weake. Your mighty Kingdomes allo being ſtrongly ' 
ficuaced by Nature , Intrenched about with a broade = 
i)ike the Seas, Palliſadoed with Rockes and Sands, - 
Sentinelled with ſtrange ſetting T ydes of Ebbes and 
Floods , Defended by frequent Stormes and Tem. 
pelts, highly Inritched with Fertility of Nature, Fur- 
niſhed plentioufly with all manner of Matterills fic- 
t:ng the felicity of Mans life vpon Earth, both for ume 
of Peace and Warr? - So that nothing can leeme to 
bee mere withed for, if Induſtery bee vied ; bur e[- 
 . pecrally , if Correſpondency bee found in a good 
anddue teinper berweene the Head and the Mem- 
bers, as perfect Obedience and Seruice from the 
Members tothe Head, and entire loue and care from 
the Head to the Members, for their good and ſafety. 
Gunnes your Maieſty hath, but want Gunners, be- 
cauſe they want Reſpect and Encouragement: let 


A; Occafions 


Lmighty G'o'D hauing made your 
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"THE EPISTLE DEDICATORIE. 


Occaſions be ruled with Reaſon, V Varrs managed 
with Diſcipline, ludgement, and Pollicic : Ler ſtub- 
borne Ottendors be puniſhed, Deleruing Men pre- 
ferred, Eminent Places notgranted tor Fauour to in- 
ſufticient Men or Strangers; hauing honeft Subiects 
farre more able to performe the Seruice : So we ſhall 
all make Holiday to ſerue our & od,obey ourKk mg,and 
enioy Gods ble[sings beſtowed v pon vs, cuery Man. 


Eating his Urapes ynder h1y.owne / ime, without feare 


of forrargne Enemies: Io conclude t1cn,nothing can 


be wanting, Men, Money, Meanes nor Proſperity ; 
when the Qod of Order hath letled luch a co neruity, 
Now that your Mateſty may the better be prouided 
hereafter of vnderſtanding Gunncrs to manage your 
Artillery,the powerfull Regent of moderne V Varre : 
I haue endenored in this Prathce of Artillery,to ſupply 
their wants the beſt | can, not doubting bur in ſhort 
time 1t may worke good effect therein : If your Afa- 
telty will be gratiouſly pleaſed to'countenance thele 


few Lines vnder your Royall Patronage. My wrongs 


and diſcouragements hath hitherto hindred the pub- 


| lication hereof : VVhich, if your Maieſtie would be 


pleaſed to reterre to be examined andreliened accor- 
dingly; It will then appzare I had cauſe to ſpeake ; 
And | ſhould be agaiie encouraged for. greater and 
further Seruices hereafter : So molt humbly crauing 
pardon for my doldneſle, proltrating my ſelfe at your 
Sacred Feete, as by Oathand Duty bound , will euer 
remaine, 


Your moſt Faithfull and Loyall 


Subtect and Seruant, 


RoBnzxr NorrToOvy. 
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[To Mr. Robert Norton, and his Prattiſe of CAriillery, 
Vu= firſt I knew the difference of Time, | 


I then thought eArits fitteſt Men to clime 

to Honor, and to weare the Golden Roabe; 
But now theſe Times doe differ from that Time, 
Srrargers reſpeed are By Courtiers crime, 


Then when I knew the Scas, my whole delight 
was how to trimme a Shippe prepar'd for Warre ; 
But all was vaine, till Ganners Skill and Might, 
with practiz'd Forces all excells ſo farre ; 
Let Sea-men, Laxd-men, all Mentruly know 
Thas G wnzers Art's of Subſtance, nor of Show, 


The Land-max, he moſt boldly makes Approch 
with Horſe and Foote, with Sword, and Shield, and Speare, 
But all were yayne, he neuer could encroach, 
if G wwnes and G urmers ſhould be wanting there ; 
Therefore ſuch Artiſts ſnre t!were belt to cheriſh, 
And expert G urmered Engeneers to nouriſh, 


For proofe whereof, let euery Artiſt view, 

why ſuch Men ſhould not to preferment mount, 
Peruſe this Booke, its Lynes, and Fgures :ruc, 

ſo may he finde the difference of Account 
Twixt th'Englifh, andthe Dmutch, Norton, and Borre, 
Then giue our owne their duc without demor. 


But Norton, I haue been ſomcthing to bold 

to Paraphraſc vypon thy Worth and Quality, 
Becauſe I want ſufficient, to vnfold 

them, and th'Ingenious Workes reality ; 
Ler this ſuffice, thy praiſe will ſhew it (elle, 
It's worth the Golden-Fleece, the Indian Peife, 


Captaine I ohn Butler. 
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| A Duero the Author, his Worke and Worth, 


. \ Ince mongſt all Nations Warre it ſelfe doth ſhowe, 


It behooues Man Warres Weapons for to know, 
Who here may learne the Gunners ayming eArtv, 
Which thy free induſtry to all smparts ; 

T he fitteſt ſubicit now it us by farre, 

eAt theſe times, when ſuch Rumors are of Warre, 
eAnd files the Eares, and Courages aWake, 

Goe on then, and to T hee thus glory take, 

T hat bethat reades theſe things Which thou doſt Write, 
May know a Gunners part, though he nere fight, 
And know Warres chiefeſt Engines v/e and Brungeb, 
In Bore, Cilinder, Axis, a»d in Lengrh, 

I T ouch-hole, Carriage, Wadd,in Shot and Charge, 
Of Fire-workes in briefe thou ſpeakst at large ; 
French, Spaniſh, Dutch, Italian, v«sle your Cappes 
T 8 Nortons kl, in Mars bis Thunder-claps, 


Iohn Rudſtone 4 Lower of the 
Artes Mathemaricall, The- 
orick «fd PraRtick. 

A4 


and ſcuerall (1:mares of the Worlds round Globe, 


To his good Friend Maſter Robert 
Norton, on his Practiſe of Artillery. 


I Told you Friend, before your Booke I'de write, 
Bur ner [dolatrize with Pocrick fſpright, 
Doing our loues much wrong, in little right, 


The Times neceſſity, and each Srudious minde 
Will make it prayſe it ſelfe, which you ſball inde 
By'ts oft impreſl10n, th'Art being here rcfinde. 


Yer (iuſtly I confeſſe) I haue been ſhawne 
Bookes that ſell well, ycrnot for what's their owne, 
But for Commendarors before them knowne. 


And this integrity Commands me ſay, 
That to the Trueth rbou ſhewſtthe righteſt way, 
Fos Young Artiſts, and here the Old may ſtay. 


For here th'areſatiſhed with ſanall difpence 
Of Purſe, or Braines, of Skillthe quinteſlence, 
Drawne from the Antick Artifts excellence, 


I know rich [ewells may themſelues commend, 
W hich be ſuch Bookes (that for the publique end) 
With ludgement writtenate, So thine good Friend, 


Richard Robinſon. 


{ 


Inthe due Honor of the Author Maſter 
Robert Norton, and his Worke. 


ErfetHion, if't hath eucr been attayne1, 

ln Cunners CArt, this CAwther hath it gayned, 
By Study and F xperiences, and he 
T he Fruite of all his P aynes hath offered T hee, 
A Preſent well befittung this our Age, 
when all the Worldis but a Martiall Staze : 
L et ſweeter Studies lull a flerpe and pleaſe 
Aen, who preſume ſecurity, but theſe 
Thy L abors pratti71, ſhall more ſafely guard 
T hoſe that foreſee the Danger, th other M's 
Th:sbenefite : Wee Soldicys doe imbrace 
T his Rare and wſcfull Worke, awd 0're the face 
Of all the World, let thy Fames Echo ſound, 
More then that rearing Engin, and redound 
Toth' Honor of onr Nation, that thy Paynes 
T ranſceuds all former, and their glory ftaines. 


Cattaine ſohn Smith, 
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THE PREFACE.TO THE 


courteous Readers. 


Fle Art and PraQtiſe of Artillery (the ſubie& of this 
| preſent 'T reatiſe) being 6 Bianco faith,the Ce 
»© 9 and Palme of the Warres and Mitktary ds Jciplone 
>, \ teaching how toowerthrow © demolliſh (itties "Tons 
; : \ and Caſtles, ts ſake Shippes, and inhumanely exen to 
al  teare the ife and ſoules from the bodies of innocent 
men, vomen, cad children, viet armis, to vet the poſſe eſoton of the Gopds 
and Lands that rizbtly belong to others for our ſelues : it may therefore at 
the firſt bluſh ſeeme to be abſolutely contrary to all Chriſtian charity. But 
When on the contrary wee come to finde, that Warre us en'n the Mother 
and Nurle of Peace,th: Rampart of lultice,and the Law of the World, 
yea,th? Scriptures affirme that War tas a thing authorized by God him 
 felfe, who» commanded Saul thereby to deſtroy the Amalekites, and not to 
ſpare either Man or Beaſts &c. As alſo that Warre was exerciſed in 
Heau! by t! the good Angels avainſt the bad : So likewiſe hath Nature ar- 
med th: Beaſts of the Field, the Fowles of the Ayre, and the Fiſhes of the 
Sea, and as it were by inſtinft, taught them with their Hornes, Talents, 
Teeth, and Finnes, to fizht one with another, to defend themſelues and of- 
fend others. But more «ſpecially, when wee truly conſider how that withe 
out Warre and Warlike Amonition, and Diſcipline , no K ingdome or 
( ommon-Weale can long ſubſaſt m Peace, or be able to defend i 7 Gee nor 
offend their Enemies : the caſe will then ;ſeeme to be much altercd. Theſe 
then, and the great preparations, the Martial  pollicres, craell ſtratagems, - 
and Jews iſh inuentions of the common Enemies of our King and Country 
( whereby they intend , and with malicious greedineſſe daylic' endeuour to 
deſtroy vs all with our Wines,(Children, and Families, tothe end to poſſeſſe 
our goods and lands.) Theſe I ſay may more then incite vs now ( though 
late) ts learne, know, and -oſe to prafiſe this principall and potent part of 
Warrtc, /o that thereby With Gods _ (alwayes making bim þ bn 
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fide ) we may become able and proſperous in reſiſting thoſe their intended 
mifehiefes ami breake the & of prior ſed defignes and ſo conſequent- 
oo far # (wnch asthe moſt pratferome effefts baue vſually ſucceeded 
and maſt igerou/T ks. Þhen mpenous inyentions and religious 
politique diligences hath beene iojned with Armes (good Pollicic farre 
exceeding Force.) Therefore for the better vnderſtanding of the ſequent 
diſcourles, we ſhall dog well firſt to conceine that every materiall thing 
is either to be lineally deſcribed , or elſe intelleftually vnderſtood by ſome 
proper Figure, dr apt Word, name, or definition, which properly belongeth 
therewnto: For as every Art hath certaine Rules aud Principles (topre- 
Cradle) wirhaut the knowledge of which x0 man can-attaine nto a neceſſas 
rie fer feGion for praftiſe thereof, vnleffe hee firſt endeuour tolearne (ra- 
ther by Reaſon then by Roate) What each part thereof is ,with the Name 
and Nature of each Member and part of it (without which firſt obtained) 
And 1 jay, let a man take neutr ſo much pames and ſtudie therein, he ſhall 
but in vaine puſle hu braines and not benefitting himſ:lfe. The negl:& of 
Which i the cauſe why many (otherwiſe well affcfied to Art) doe jo fruits 
leſly beſtowe both their Time , Labour, and Coſt, tonopurpoſe, often 
condemning the Art «4 tos hard for them , when (God knowes ) the onely 
cauſe is ther diſorderly progreſſe in the ſtudie and prafiſe thereof : And 
1 dare ſay for the Gunners Art, altheugh it be deepe (even able to ſpr/e 
the knnne parts of Naturall Philoſophy, Arithmetick, Geometry, 
and Perſpectiue, each of N hich her handmayd 1 ) Yehhy the Defhniti- 
ons, T beoretns, and Queſtions contained in my former Booke extant, 
Ofche Art of great Artillery, and.n this of the PraCtiſe of Artillery, 
I hope the willing may( with ſmall paines toyned with orderly and diligent 
pratfiiſe)wade ower this Ocean ſafely ſatisfied ; neertheleſſe-that if Ar- | 
chimides (were he now liumg without experience and long prafliſe there: 
i) With ſandry try als be could not poſſibly demonſtrate the manifold va: 
rieties of that Mixthelicall arch or circuit of the Bullets courſes, com- 
nded of violent and naturall motions , and receining infinite diuer- 
fities, according to the ſeuerall proportions and temperatures of the Pow- 
der, length of the Peece, matter of the Shot, Mounture,and Met- 
tall, lead #n by Experience the MiſIris of all Arts , Aftion bring the beſt 
Tutor: Mach lefſe I (the moſt unable of many) who haue endeuoured 
herein more to reſp. & a few experiment'd truthes, then many Rhethori. 
call mbelliſhments of-words. Therefore neither can,or will, I preſume to 


aſſume 


. 
pe 
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1o tre Readers. 
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aſſume ſo exaF perf. lion to bee herein : although I have endeucured to 
auoyde the apparant errors of Santbech, the erroniow principles of Tax. 
tiglia the falſe ru'es ofRoflelli., the time-ourrwerne directions of Ca- 
taneo,the grofſe allowances of Collado for Mountures & Imbaſings,but 
eſpecially the arch falſe propertionality taught in Mr. Smiths Art of 
Gunnery, now entituled the Complete Souldier (many of which are by 
Mr. Diggs and my ſelfe noted, at the end of my ſaid Booke of the Art of 
great Artillery, and « number more there are moſt intoflerable falſe, For 
the poſitions which hee there incerteth , are fit onely toleade young Guns 
ners out of the right path and way they ſhould walke in, with « ſeeming 
eaſine ſſe by tying ( as be world) ſuch things to Arithmeticall works and 
proportions , 45 are directly contrary, and of another nate , as « ſmall 
tryall w:ll manifeſt , which m crutcſie, 1 thought fit to aduert:ſe the 
Reader of : But as Palingenius ſaith, | 

Friuola-ſi fucrint fundamina tempore paruo 

Deficier, quiquid luper his fabric.re yolimus. 

Some men alſo may imagine becauſe the figures beerein are many 0 
them, the ſame that were cut for ( «ptaine Vflanoes Booke of Artillery, 
Printed at Frankford, that therefore 1 haue onely tranſlated the ſame. 
Tconfeſſe the figures moſt of them being yaod, and he far this and the moſt * 
part he bath written of this practiſe bemg the beſt of any the Authors that 
I euer read: yet had 1onely tranſlated him,T ſhould but little have helped 
E neliſh Gunners * their Meaſures, Waights, Ordnance, and Powder /o 
much differing from our Engliſh,as in their places I haue ſhewed,it would 
not haue been operz pretium ſo to hane done: But that I baue from him 
and other Authors made cho ſe of ſome thm;s and refined © appliedoth rs 

for our ben:fits, I am nat to denie ; nor that the Figures are many of them 
his that I haue herein written vpon, which was by reaſon of their goodnes, 
faireneſs, and cheapenes, for the Figures, hadYey beene cut «f | purpoſe in 
England ,: would haue made theſe Bookes too deare for Gunners, for 
Thoſe 290d they were originally deflined, Wherem I hane roughly endeuous 
red in we'll meaning, Which if it be well taken, I ſhall be therewith well ſa- 
tisfied,and reſt readie to explaine whatſo'uer ſhail berein ſeeme difficill, | 
Now that this my Treatiſe for the prafiiſe of Artillery, may the more 
earrantly proceede es be the playner to the vnderſtanding and ſatis faFion 
of the Reader, I held it nece fſarie firſt to ſhew by certaine Definitions, 
Demands, Axioms,cs Theoremes(befides thoſe in my former Book) 
called the Art of great Artillery (wich 1 wiſh every young Gunner to 
3 -- | 1 "or 


The Epiltle 


peruſe alſo wich diligence) the names, natures, and operations of ſuch 
things as are nectfſaris to be knowne, ofed, and dent in the Praflick part 
thereof, withous wheced it were impoſs:ble to coutade any thing well, and 
4s it ought to be. Therefore as in the Wazres of aur age,thire is no carths 
ly force that cen more command the _ , &r refit the aſſaulting 
Enemic then great Ordnance duly ved. So the Gunners therefore 
ought to endemonr to onderftand thefe Jo well, that they diſcharge them 
not in Toaine. Firft, in regard of the great es of Amurntion thereby 
caſt away: Secondly leaſt thereby they fruſtrate the wiſhed ſeruice. Third= 
ly, in laying them/elues and their Companies open and vndefenced to the 
Enemies Forces, which will (+ chem ) encreaſe coalour , and in your 
ſelues terrour, thereby alfo deſerning to purchaſe great blame and diſhes 
10ur from the hands of their Commanders, with the boſe of the Prin 
ces fauour, and Vtter ouerthrow. of their, awne preferment euer after, 
Wherefore ſeeing that ſuch fruitleſs diſcharging of Ordnance in the time 
of ſeruice, 1s ſo great an INCONMENLENCE, | and heppeneth moſt commonly for 
ant of knowledge, or ready meanes to direct the Peeces preciſely tothe 
marke; 1 haue thou gÞt it worthy my Labour therein to ſhew Artificial 
meanes (to ſuchas are deſirous to learne } bow to know, direct, and pre- 
pare the Peeces committed to their charge ; ſo,that in time of neede they 
may bee aſrured to make their Shatts take good effect, onely by applying 
themſelues to vnderſtand and practiſe theſe fewe things following. 
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The fuſt Definition, 

S27L ACE isthe ſpace enuironed with the interior fuper- 

'  ficies which containeth and enuellopeth each thing, |5<<4- 
limited in every ſence with the proper dimenſions oo 
of the thing contained. a 

As the Place of my Body bath the ſame dignentions that : 
my Body hat - 


Definition 2; 
Emptie, is the Place in which no corporell thing is contained. rife. bbs 
But nature abhorring Emptineſſe hath lefs no place for is 18 this ſubhinar ex, 57 
world, 
Definition 3. 
Rare, Ts that which yrder large dimcnfions hath but lirtle matter. ned 
Contrariwiſe Thicke or Groſe hath vnder little meaſure much matter for Thick- 494.52, 


neſſeand Thimneſſe are ſues todies con ſequent qualities, #5 hane much 
or little matter under their dimenſions, 
Definition 4. 
To Ivcresſe, is to inlarge the former dimepfiups. 


Increafins comme th of changing of quantity from Uttle tome which may bee 
without changing the figure, As tbe Gnomon added i the Square 


increaſeth it, yet the figure remaineth ſquaze fil, 
Defuntion 5. 

To tech, is to haue their extreames together, 7 T6. 

As touching is proper oxely 16 « Body, ſais it a/fo proper vnta 6k Badies, far it fs St meg E 

reciprocal with the quaniity of a Baay. | RR 

Definition 6. 2 

To Maeve , iste tranſport from oac place rp gapthes, or to $yrae into the 

lame, or change the quality, , Becauſe 


— - 
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Arif.lib. 7, 
Poyſcber.to. 


 Zodem.] 


Is Lache. 


Becauſe that which we jntreate of is Material, and depend; Un 4n A7ion 
of Nature, we wil yi 1 we of Place cobe made by mutation from 
7; che Place, a from the G e.: 45 that which rarifiech, extendeth, 
| and chanyeh place by increaſing more, and one thing may moouc ans- 
- ther byremoonrngrt, or by driniug it away. 
- Definition 7. 
Toremene,'is to thruſt out of the Face without expulſion or driving it a- 
Way. 
So tocarry, tolead , taper from, to "ole downe, to draw, and ſuch like mg- 
' wingmuyethings in that manxer [4:4 to be renwvoued without being drincn, 
caſt, or ſhot away. 


Definitio» $. 
To Zxpc# is co Rcnooue by driving out, darting, or ſhooting away, which 
iscither ſlowly and cafily, or ſwiftly and rudely. 
Either «5 the Ramme Exgine doth ſlowly, or 45 the Cannon doth ſwifily 
drine aw). | 
| Definition 9. 
Swiſenefſe, is a force that doth much in a little time: 
As any thing that is tranſporied « long diſtance in 8 little ſpace of time, is 
ſaid tobe Ic wiſt, 
| Definition 1 0. 
To Meu, is to raiſe orelcuate ypwards towards the Skie aboue the Hori- 
zon : To Embeſe is todeſcend, or depreſie vndcr the ſame, downe- 
. wards, from the Hcauens ward. | 
T hoſe are termes depending pon the diſpoſition of Mew, 
Dif-ution 1 1, 
Vnder the name of 4r/:lery we comprehend all Armes of Fire, 
As Gunns «nd Fircworkes, &s. for Warlike ſernices. 


— —h———— 


Demand 1. 


of Ba the Supcrficics of the Columne of the Peece bee perfely round, 
or elſe regularly ſquared, eſpecially at the thickeſt of the Mettall at the 
e Mouth and Breech. 


Demand 23. 


That the Axis of the Bore or Cauity (ofthe Peece giuen)be ſtriight from 
the one tothe other end of the Columne, and cquidiſtant and paralcll from 
the concaue Circumference thereof, at all places lo farreas the Shot deſcen- 


deth into the ſame, being of equall widenefſe, 


Demand 3. 
That the Peece giuen to be haue ber ordinary Cariage ahd 
Platorge giuen, {0 right 2nd d y fitted, as will acither cauſenor ſuffer the 


Ire Peece 
= 
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Peece deliuering and reuerſing ts ftart from the leucll or direRion giuen, 
we —_ Demand 4. | 
That the Shot keepe his courſe ſo from hisdue reſting place inthe cqui- 
ty ofthe Pecce vnto the Poyne Blexke, or cnd of the right range thereof, (o 
as that the centre of it be alwayesinthe Axis ofthe Bore oppoſed infi- 
nitely to proceede) without any ſenſible declination frem the ſame. The 
faid Bore veing' part of the way of the ſaid ſhot, andthe direRer of there- 
fidue of vhe concle of theſame.. 


Demand 5. 

That the Po:xr Blake, or right lineor Range be thar point inthe Axis of 
the Bore imagined co proceed and bee infinitely continned ViPthat place 
where the Centre of the Shot ſhall in his courſe ſenfibſy; begin co declige 
from the ſaid continned imag,ned Axis downewards, + 

Demand 6.' 

Tharthe viſib'e right line made or imagined to paſſe, from the Breechof the 
Peece tothe Mouth of the ſame yponthe higheſtring or ſuperlicies of the 
wa (ſhe lying on her Catiage and Plattorme) be called the Aidale lyne 
ot the Peece, 


Demand 7. 

Thar the viſible right line made or imagined to paſſe from the Breech to 
the Mouth vpon the ſurface of the Mcttall vertically ouer the Axis of rhe 
Bore of the ſame Pcece (ſhe lying vpon her Cariage and Plarferme given; be 
cailed the Large lyne of that Peece. 

| . Demand $. | 

That the ſhorteſt diſtance between the vertic ll plane of the Axis of the 
Body of the Peecc, andthe verricall plane of the Axis of the Soule or Bore 
of the ſame Peece,taken vpon the Beſeringear the Breech thereof (for the ca» 
riage Pecce and Platforme giuen) be called the Large of that Peecc. 


————_—,,,, — 


Maximes of Natural Philoſophy neceſſary 19 be firſt knowne. 


4 EY7 motion in the world enderh in repoſe. 
2 All motionsare made ypon ſome quantity. | 
2. Every ſimple Body is eyther Rare and Ligbs, or clſc Thicke and Hes- 
#7, and according to theſe differences it is Narurally carryed towards ſome 
art, 
: 4 The world hath high or ypwards,and low or downewards,and the Low 
depenJerh vpon the influence of the high. 
5 The rare bodies mount,the fier,more then the Ayre, The thicke and 
groſſe bodies deſcend,the Earth more then the Water, 
6 Thelighter are more mouecable then the heauier. 
7 Nothing worketh Naturally in that which is wholly like or wholly 
diſlike, but in that which is contrary to it, and more feeble. 
g The Forme working, isaydedby the 2udlities, as the matter ſuffering, 
which ſuffereth by the quantity. | | 
9 Nature is cxtreamely curious, as wellof her perfeRion, uot her con- 
F cruauon z 


_ 
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ſcryation and then when all things conſpire. : - 
10 Aſwell the Ation that comnh dom the Agent, as the Paſcion 


from the Paticathath on. | 
gs Accident ira! ye patn from the SubicR, and goeth not from one 
chipg to anothef, | | 


—_—.. 
M—— 


THEOREN. I. 


 Exery (orperall thing repoſeth in its naturall place. 


- P 2 | X 
| Ba boies pn towards the heauens vpward, and heauy bodies to- 

wards the Earths centre downewards, cach Body is lightor heauy,if 
It be heauy, it will then mocac downewards ; if light vpwards Now the 


ciicular motion 1s neither ypwards or downewards, therefore no Motion 
canbe circular but by violence. 


 TunOR,. 7, 


Motion way be made in any place within the CAloones Orbe, 
Eucry thing that is within the Lunar Orbe may make motion or change, 


TH uo R, 3, s 


Before any thine mooueth reward its N_aturall place, from its firſt 
being, it geeth ſtretching vn1i0 the naturall meaſure, 


Neither augmentation nor dimiuution is made but onely by changing of 
the qualities or formes,for the qualitics alone (incontinently following hew 
| m7 doe cauſe cyther ſtretching or ſhrinking, And true it is,that in 

uch Moouings as tend vnto the entire ruine of the tormes, the iuſt demen« 
fionsarenot found to be bur either greater or lefler according tothe quan- 
_ ag _ moſt forceably therein, and ſo it mooueth moſt violent and 
ongelt. 


THEOR, 4, 


Natare admitteth no Empiyneſſe. 


Nature purſueth and entertaineth perfeRion as much as is poſsible.Now 
the perfeQtion of Motion is the end thereof ; namely the repoſe, that the 
Simple Body would find eyther vpwards or downwards ia all placcs: there- 
fore in the Elementary valuerſe, they affeR their repoſe either vpwards or 
downewards. Sotherc is not by Natute any ſuch thing as vacuity, for the 
auoiding of which,nature maketh heauy things mount, and lighr things de- 
ſcend, whereby marueilous things are performed. As we may ſce by our 
Pumps, which make water aſcendas high as the clouds, and by the Spiitu- 
alls che ayreis retayned beneath, And divers other cffeRs ſeeming ſo mi- 
raculous to ſuch as ſee themas they cauſe the to wonder therart. For whence 
commeth it that a veſſell of Marble fild with water, when the water 
commeth to be frozen into yce,that it break the ſame though a foorthicke 
bur chat the water thickneth therby,and ſo breaketh thevolume ofthe orgi. 


ary quantity thereof, the cauſe preceading,the efic& followeth- Soalle 2 


aUIoWw 


I hope with, Scapes that alter not the ſence, _ 
1 he friendly Readers will for Loue diſpence: + 
And thole that are in th Errata hereexpreſt, 
His louing Pen will mend, and chus digett. 
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narrow necked bottle filled with liquor, and turned the bottome vpwards, 
reraine the liquor from ruaning out : becauſe Ayre cannot cater there- 
fill the place, whereupon we may iudge that the Law of fulnes is more 
gcnerall and precedeth that of the Mouing of fimple Bodies, 
THEOR, 5, 
\ Entry Body hath aplace. 

A poynt which cannot be marked ineffence, not hauing any parts, isno 
Body, and therefore is contrary to the Hypotheſes, Buta Body hath place 
of dimenſions, ſo ifthe ſurface of the body which approacheth on all Fes 
and roucheth cuery where, tying the ſuperficies to cloſe the body, it is then 
in ſuch a place as hath the very fame dimenſions within, that the body hath 
without, or clſc there muſt be capeineſſe, which by the precedent were 


abſurd. 


THEOR, 6, I 
A Body rarifying its ſelfe, the place thereof increaſeth as the 
| Bod increaſeth, | 


| Asa Body of Earth that then contained one ſolide foote in meaſure bee 
made water, which adding thereto, one other ſolid foote, the place alſo 
muſt encreaſc,from one to two ſolid feete, or elſe ic hath not the ſame iuſt 
dimenſions within, that the body hath without, and fo it is notthe place of 
that body of watcr; ſo if the place alſo were greater then the body filled, 
there mult in that place be emptineſſe berweene it and the body, which 
were ablurd : therefore theplace encreaſerh as the Body ratifying doth, 


| THEOR, 7. 
T wo Bodies cant be together in one and the ſame place. 


If ſeuerall Bodies could be together, all the members of one ſame Body 
might alſo haue one and the ſane place, and cach part might one fall into 
the range of the other, which were totake away from the quantity,the true 
Nature thereof, and which by its cſſentiall property ſetteth our the parts ſc- 
uerally one from another: Neuerthelefſe that ſome fleight apparances haue 
ſcemed to yeeld aſuſpition that it might be ſo : As take a veſlell full of aſhes 
finely ſifted, and you'may put into the fame as much water alſo as would 
without the aſhes have filled the veflel. So by the vyeſlcll full of aſhes,and the 
ſame veſlſell full of water, two Bodies ſeeme to bee in one place: So into a 
glaſſe full of water you may put in many pecces of money before it ruane 0. 
uer. Andlikewiſe an yron hcated red hot, is it not fire and iron together , 
and ſo two bodies in one place? 

No, for theſe are but illuſions: for the firſt veſſeil fild with aſhes (that are 
very volaryle) part flyeth, and the reſt hath place doubtleſſe, but the water 
ſwelleth by meanes of irs vnRuouſies recciued,vato a roundnes aboyethe 
brims of the yeſſell as much as the true body of the aſhes is ouer, and yer 
ſpilleth not. And ſoin the glaſſe likewiſe the ſupreame ſurface of the water 
ſwelleth as mnch abouc the brims of the glaſſe as the Body of the peece 
of money hath receined 209 And laſtly, ſceingit is but the forme of fire 
orqueliy «ths Bagly ting ro iagns, & good 
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Artil 


By the (ame, 


therefore two bodies are together therein, for there is but one matter vnder 
thoſctwo formes having but one quantity, ſoneyther are two bodies min- 
lcd in one Place, nor penetration of dimenſions, which is impoſſible : from 
whence the ingenious practizer may extrat admirable cftects, 


THEoOR, $, 


A plate filled Lannet receine another Body in without expelling 
the former one. 


Awongſt Bodics, ſome are hardand robuſt, and ſome are ſoft and ten- 
der, ſo that if vnto a ſeftbody in a Place, a hard body ſhould enter, it would 
violate thedimenſionsof the ſoft body. And ſceing 7 aro himleltefaid there 
was no ſolid things, bur terreſtiall, this difficulty were fit to be reſolucd, 
Platothen ſptke not of Mathemaricall fotidity, or of ſhorter or longer di- 


 menſions, bur of thae « lier which is called firmeneſſe or hardneſle 3 as we 


vſually ſay ſt>ne'to bee more folid then wood, and yron to bee more ſolid 
thin ftone : alſo.if we haue onely reſpeR to the demonſtration, thenthere 
is as much ſolidity ina Cubick foote of Butter , as in a Cubick foote of 
Marble ſtone : And ſo if the Ayre or Water docgiue way to Bodies that 
arc mote firme or heauie, | it is not becauſe they are leſſe ſolid, but that they 
are more moucable and lighter. Thercfore it a veſlcll full of Ayre or Wa- 
ter had an other hard or heauy Bedy put thereinto without expulling of the 
Ayre or Water proportionally, Then two Bodics would be in one place, 
which is athing by the former jmpolsible. 


THEOR, 9. 
T he Reſiſtance of the Moned proportioned to the Moner , fur- 
thereth the Motion, 


The Ace and 7 4fsi0n muſt be proportionalls amongſt themſclucs : Tr 
were but vaine tot the Agent togiue a ſtrong ſtroke, it the thing that is to 
be moucd recciueitonot : And it cannot recciue it well, ifrhere be not con- 
traricty, (winch reſtcth in the Reſiſtance) for ſo inthe obieR that ſhould 
obay emircly, rhtre would be no Action atall : For nothing worketh thar 
1s wholy vnlike, Centrariwiſe, alſo if the Reſiſtance were wholy like, or 
equall ro the force of the ſtroke, therewould bee no Motions Fornothing 
worketh in that which is wholly like, wherefore there muſt bea proportion 
excrciſed betweene the Mouer and the Reſiftance, to attend the entire im- 
prefsion of the ſtroke : for.if the Reſiſtance be greater then the force of the 
ſtroke, the Chaſer ſhall bechaſed : for of two Aduerſarics, the moſt violent 
is the Maſtcr. Beſides, the morean Adtion is continned, the greater itis. 
Thereforethe longer time the Moner toucheth the Moned: it expulſion, the 
more the force of the Mouing impreſſed, is entertained, and longer doth 
tcndure. Andthis is the redfon why the Powder, Wadd, and Shorrc, arc 
driuen into a Peece, but with meane force : For if the Shott bee'too looſe 


"Put in, it would not well receiue the fury of the Powdercnflamed , and thc 


force of the blowe will be but weake, And whenthe Shot goerth in roo ſtiffe, 
or is forced in too hard, or the Powder oner-rammed, then the Powders 
mbeng thereby broken, will bee cloyed ſo cloſe, thatir will blowe 
much of the force thereof out of the Teuch-hole, before the per d E 
charged : 


_— 
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charged : But if the Shot were onall or too high, and being forced in, doth 
ſtick by theway itbreaketh the Peece, and cauſeth often tamentable and 
dangerous cffes, without performing the expettcd ſeruice, 


THE0O Rt, 10, 


Fire taking the Powder, of neceſcity the Shot muſt be drinen 
forth, and the Peece diſcharged. 


At the moment ofthe inflamation of the Powder, the Peece muſt neceſ: 
ſarily ſhoote off, and diſcharge the Shot, for the Powder is then in his laſt 

wer to be enflamed, and the Fire taketh inan inſtant. Now that whichis 

mnedis rarified, and ſoexrends it ſelfe ( Fire being the rareſt of the Zle. 
wents) but being ſo blocked vp within the concaue ciillnder of the cham. 
ber, that ic is impoſſible to extend it ſelfc, vnlefle ir remooue the ſhot which 
occupyeththe place it mvſt extend into (for penetrate the Metrall at the 
Breech and fides it cannot) Nature then otherwiſe abſolutely commands 
this extention by the perduQtion of this new forme of fire. Wherefore from 
a Naturall violence, and from a force ynto which all things conſpirc,and no- 
thing can reſiſt,the ſhot is chaſed, and the peece diſcharged : whereby wee 
may ſee how Philoſophy and the knowledge of Natures workes, may 
guidevsto admirable inventions, The impoſſibility of the penetration of di- 
menſions and the neceſſity of this fierie generation, whenthe ARiue forces 
are vnitedto the paſſive, this hath lead our predeceſlors by the hand to the 
fabricke of the fearctull Machyue the Gunne beyond all that cuer the Art 
of Man could thinke ypon, 


THEOR, IT, 
T he Ballet begins to flye before the per fel firing of the Powder, 


The Powder is not perfealy fired, vnleſle it be all on fire, now before 
the forme taketh into the matter (ro giue it that being) and to change the 
nature thereof, Namely, fromthe fi f; rudiments of being, the Matter rart- 
fieth, for the qualities of the Agent preceadeth, Therefore the Place aug- 
menteth, which cannot be valeſſe the ſhot quit the place : wherefore it bc- 
gianeth to ſuffer before the inftant of perfeR firing of the powder ; for 
that depart is ſo ſodaine, that ſometimes a great part of the powder gocth 
out whole and vafired, which could not be if it were perfe&tly enflamed, 
and therefore the greateft inflammation maketh the greaceſt force. 


THEOR, 12, 


T he force of the ſirake dependeth on the ſwiſrnes of the Courſe, 


To Srike is a matter of Mouing,as is the Time 8& the Quantity or the di- 
ſtance vpon which it'is made, which if thetime be ſhore wherein it is carry- 
ed home afarre diſtance, then it is called Swift - Therefore the ſhorter the 
T ime is, the ſwifier and firawger is the ſtroake ; Now to Move more is toat 
more in corporall things, and the more quicke the{4#;ovis; ſo much the 


ſtronger, Wherefore according to the meaſure of the Agents motion, the 


[wiftneſle of the courſe,the ſtroake is reckoned ſtreng.This is the Engimicres 
Helicon from whence the molt of their ſtrong Engins arc drawne; the geen: 
C3 
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nefle of the diſtance is nothing if the T ime be lone, nor the ſhortnes of ha 
Time if the diſtance be ſhort. 


TH E O Re 13s 


T here canbe n0 mouing in Action made more violent then with a 
peeceof Ordnance. 


The volume or extent of the rarefaQion being ten times as much when 

it bccommeth fre as it was when it was carth, Firc being ten times more 

ny the 5.x. Tare then Earth ; andofall Natures Agents the firc, and of all the 9ualrtres 

By the 4.Theer pear carryeth away the prize for violence , ſecing the generation ot hire in 

the Powder is momentary. Therefore the time of the rarefaction is extreme- 

ly ſhort,as being of one onely inſtant, if any moment betore thar generation 

begin not eo driue out the Bullet , rhe Ruake muſt then be cxtreamely vio= 

lent, ſecing thae che Qiſtance is very great in reſpect of the ſhortriefle of the 

Ariſt 2. Meteer T ime,vato which we may addethe quicknes of the flame,whichis ſuch,thar 
it will aot ſtay here below the leaſt part @f time but will lyc away. 


THEOR, 14s 


T he longer the Chaſe of the Peece the ſtronger the ſtraake. 


The generation of this fire being made in an inſtant, the rarity ariucth at 

once, the violence preſt rechaſe out the ſhor, the lame flyerh making it iſſue 

#y the rencth out,and the Ayrero come in topreuentemprineſle , and all as it were in an 
Tvereme. inftant. Therefore the longer the Chaſe of the Peece is (being fortified and 
loaded accordingly) the more effeRuall ſhall the ARtion be, and the ſtroake 

the more violent, whereby it commeth to paſſe that long C#luerinzs carry 

further then great (ex: although with Icfle powder : yer the force is ber- 

ter entertained by theirgreater length and better fortification to endure the 


full chargeof powder. 
2 | T.HEOR. Is. 
CA Peece rewerſeth when it diſchargeth, 


When the ig#17;0n beginneth at the bottome of the concaue ofthePeece, 
at the Toxch hole, the peece reverſeth at the inſtant of the rarcfaQion, the 
vent it can find, bcing onely forth of the T ouch-holc,beateth backe vntill the 
ſhort be gone out, And this maketh « Pcece Mqunted to ſhoote from alow 
vpwards,to reucrſe more then vpoa the leuell or from aloft downewards * 
for that the Shot which is heauy, and conſequently violent in his naturall 
deſcending when it is forced vpwards, it reſiſteth more then cither ſhot 
downewards or leuell ; and fo the more the waight of the Bullet reſiſteth, 
the force that driveth out the for, which at laſt ir is conſtrained to obey and 
to yexld the'more to the reverſe. But the Mettal ſuffereth the more when it is 
reliſted, as ſome men cauſe ir by making a Rampart behind the breech of the 
Peece, againſt which it may ſtay,thereby to augment the force of the ſhot. 

From whence we may gather that the impreſsion of Reuerſe is onely whi- 
left the ſhot is withio the Peece + beſides the T exch-hole being made necre 
the bottome of the concaue doth notonely angment the reverſe more then 
ifthe Tovch-bole were in the midiiofthe powder,or rather more forwards 
| whereby 
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whcreby the powder would fire together in the leſſe rxme, and little or none 

oe out vnfired, reuerſe lefſe, and make the fury of the Shot the greater : 
£ nd this maketh the ſmall Piſtolls ſo pierced, to out ſhaot thoſe that hauc 
thc ir touch-holes peirced atthe bottome of their bores, 


THEOR, 16, 


LA Peece of Ordnance ſhooteth farther in 4 right line, from a low upwards, 
then from aboue downewards, except Perpendicularly. 


To the ſhot made vpwards, there is'greater reſiſtance of the bullet, bur 
when a ſhot is made downewards, the force doeth not onely worke, but the 
waight of the ſhort alſo by it's naturall heauineſſe, the boller eafily deſcends 
from the ſtrait line, tolling ynder expectation ; whence it commeth, that 
the right Range is further in Mounryures, then in any Imbaſure, forthis pro- 
polition is not to be vaderſtood ſo at the going our of the ſhot, (for all right 
Ranges,are all equally ſtrait;) neuertheleſſe,thar it is ſhorteſt ſhooting trom 
alott downewards, and longeſt vpwards, and the leuell being the meane be. 
tweene them both. 

THEO R. TI 7o 
There arc three chiefe moſt materiall and efficient cauſes of the greater 
violence of any ſhotre made out of great Ordnance, viz. the Powder, the 
Pece, aid the waight of the Baller, 


THEOR, 18. 


Power is compounded of three Princi ples, or Elements, Saltpetre, Sul- 
pher, and Cole, whereof Se/tperre is it that giues the chieteſt violence. 


THEOR, 19, 

Albeit Saltpetre bee indeed the onely, or molt matcriall cauſe of the vi- 
olence; And that Powder commonly found moſt forcible. that is richeſt of 
Pexre, yet is therea certaine-proportion. pf Perfection of theſe three Com- 
ponents. And that ia ſuch ſort, as if you adde more orlefle Petre, the vio- 
lence ſhall abate. 1 


THEOR, 20. 


Althovgh/Powder bee alſo the moſt efficient cauſe of the force and vio- 
leace of any ſhorre, yer is there ſuch a proportionall charge of Powder 
to bee found for cuery ſeucrall Pcece, inregard of the proportion of her 
charged and vacant Cylinders, as giuing more, or leſle, then the ſame pro- 
portionall charges, it ſhall diminiſh, and not iacreaſe the violence of the 
ſhorte. 

\THEOR, 2t. 


If any two Bullets of equall quantitie., but ynequall waight, bee let fall 
from any loftie place to the Horizon, the more weightie, fhalleucrfall the 
more ſwiftly : albeit, not porportionally tothceir weight, which Axiome is 
iadcederronious, albeit, a great Philoſopher hath ancrred the fame. 


THEOR, 21. 


" Iftwo equall Bullets of different waight, be ſhot out of one andthe fame 
C 3 : Peece 
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Peece direQly to the Zenith , both Bullets being of maſhe mercall, and 
charged with one quantity and kinde of Powder, the lighter ſhall alwayes 
outfiie the keauicr, But ſuch kinde of Bullets they may bee charged with 
all, as rhe heauierſhallouflic the lighter, alchough they be both diſcharged 
with the ſame Peece, and quantity of the ſame Powder, 


THEOoOR, 23s. 


There is ſuch a convenient waightto be found of the Buller, in reſpeRt of 
the Powder and Peece, as the Bullets metcall being either heauicr or lighter 
then that waighe, ſhall rather hinder then furcher the violence or farre range 
of the ſhot. 


THEOR, 24» 


There is ſuch a conuenient Proporcion to be found of the length of eucry 
Peece to his Bore or Bullces Dlametre inreſpect of the Powder, and waight of 


the Ball, as cither encreafing or diminiſhing that proportion it ſhall abate 
alſo, and hinder the violence of the ſhot. 


THEOR, 25. 


This proportion exaRtly found in any one Peece, docth not hold in all 
other,and yet the difference and alteration is ſuch,as may be reduced to rules 
certaine. 


THEOR, 26. 


Beſides theſe three moſt materiall cauſes of violence, the Randons alſo 
and diffcrent Mounts of Pecces, cauſea great alteration, not onely of the 
 farre ſhooting of all Peeces, but alſo of their violent Batterie. And albeit 
the different alterations arc very intricate and ſtrange, yer hauethey a T bes- 
ricke certain. 

THExOR, 27, 

There are alſo many other Accidentall alterations happening by reaſon 
of the winde, the thickneſſeor thinneſſe of the Ayre,the heating or cooling 
of the Pcece, the different manner of charging by Ramming faſt or loole 
the Powder, by cloſe or looſe rouling or lying of the Bullet, by the vne- 
quall recule of the Peece in his Carriage qr deformitie of the Axtree, with 
divers other ſuch like, whereof noTules ccrraine can be preſcribed,to reduce 
theſe vncerraine differences to apy certaine proportions : butall theſe are 
by Practiſe, Diſcretion, and Iudgement to bee conſidered, and vaiformely 
guided and performed in their beſt perfeRion. 


THEOR, 38. 


Any Peece mounted $0. grades aboue the Horizon, throweth his Bullet 
molt violently immediatly after the diſcharge,and then the motion groweth 
flower, till the Bullet be cometo his vtmoſt Altitude, and then by Perpen- 
dicular falling, encreaſcth by little and lictle, his ſwiftnefle againe,cuen rill ir 
cometo the Horizon, But art all orher Randons, it fallech not ſo our. 


THEOR. 29. 


Albcit inthe ſubtiltic of Gremetriceal Demonſtration,no part ef the Pol 
| violcat 
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violent motion, can bee cruely auerred aright ordite& line, ſave onely the 
Perpendicular : yer in theſe experiments UKerhanicell, That firit part of the 
violent motion ( I meanc ſo farre asthe peece is ſaidto carry Pornt-Blanke ) 
being ſo neere the direct, is, and may well betermed the dirc@ line, As all 
water levels are accounted in all Mechanicall operetions, the perfecteſt 
levels and dircReſt lines. Albeitthe ſubtiltie of Geomerricall Demonſirati- 
on; docth finde them not rightor dire, but Curue or Circular, ' 


THEOR. 30, 


Whenany Peece is mounted dircly to tne Zenith, Then doth his mos 
tion violent ( being 1a thar ſcituation diredtly oppolice to the natural ) cars 
ry the Bu/er ina pertec right line, direRly ypward, till the force of the vio: 
lence be ſperit, and the Naturall motion hauc gotren the victoric, Andthen 
doeth the Naturall rcturne the Buller downe-ward againe, by the very ſame 
perpendicular line. And fois the whole motionot the B&tler tn this caſt a 


very direct perpendicular tothe Horizon, 
| THE OR, 31, 


Bur if any peecc bee diſcharged vpon any Angle of Randon. albeit the 
violent motion contend to carry the Bulles directly by the line Diagonall; 
Yet the perpendicular metion being not directly oppoſite, doerh though 
vnſenſibly, cuen from the beginning by little and little, draw it from that di. 
retand Diagonall courſe, And asthe violent docth decay,ſodoeth thena- 
turall encreaſe : and of theſe two right lined motions, is made that mixt 
Curue Helicall Cirtuit of the Builes, 

THEOR, 32. 

Any peece therefore diſcharged at any Mount or Randon, firſt throweth 

foorth her Buller dircly a ccrtaine diſtance, called of ſome Gunners their 


Point- Blanke Range, and then it maketh a Curue declining Arke, and aftcr 
finiſheth cither in a direct line, or nighenclining towards ir, 


TuEOR, 33. 
The further that any peece ſhootcth in her direQlice, commonly called 
Poimt- Blanke, the deeper alſo ſhe pierceth in her battery, if the bullet bee nor 
of {ubſtance brickle or frangeable. 


THEORs 34. 
The more ponderous a Ballet is, the more it ſhaketh in Battery, albeit, ir 
pierce not alwaycs ſo deepe, as the lighter or leffer ſhot conveniently 


charged. 

. THEOR, 350. 

Any two Pecces of Battery Ordinance,charged with one kinde of bullet, 
and ſhot into one Rampire of maſlic yniforme kinde of Subſtance, ſhall 
euer make their profundities of piercing proportional,to their leuel Ranges 
Horizontall ; and if they be diſcharged, cither lcncll or at one grade of ran- 
don, and at like diſtance, | 
TYHrOR- 36; 
Any two Pecces of Battery, diſcharged into any Rawpart, of vaiforme 
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maſhe ſubſtance, ſhall cuer make their piercing depths proportionallto their 
lincs Diagonall, albeit theſe Pecces be diſcharged from different Randons, 
ſo as they batter ac like diſtance. £::25 To 

| THEOR, 37. 


As cArchimides line Helicall or Spirall, is made by the direQ motion of 
2 point carried ina right line, while that right line is Circularly turned as 
Scmidiameter vpon his Circles Center : So is this Artillery Helicall line of 
the bullers Circuit created onely by two right lined motions, becommi 
more or leſle Cur%e according to the difference of their Angles, ccrefiancy 
by the ſeucrall Angles of the Randon. W by demonſtration Ge 
ometricall, a T beoricke may bee framed, that ſhall deliuera true and perfeR 
deſcription of thoſe Helical lines at all Angles made betweene the Horizon 
_ andthe Peeces-lines Diagonall, 


THEoR, 38- 


Theſe diret or Diagonall lines, are alwayes longeſt when the Pecces 
Axis is directed to the Zenith. And alwayes as the Peeces Axis declineth 
more and more tothe Horizon, So doe rhe Diagonalllines grow ſhorter, 
and at the leuell Horizontall, ſhorteſt of all. 


TuZtOR, 39. 


- Theſe dircQ lines Diagonall, albeit they encreaſe in length at euery 
grade of Randon fromthe Horizon tothe Zenith, yer is not their encreaſe 
vniforme or proportionall, cither to their degrees of Randon, or Horizon- 
tall Ranges, nor yet totheir Circuits or Altitudes, and yet ſach as may be re- 
duced to a Theoricke certaine. 


THEOR,. 40- 

The middle CarseArks of the bullets Circuits, compounded of the violence 
and naturall motions of the bullet, albcit they be indeed meere Helicall, yer 
haue they a very great reſemblance of the Arkes Conicall. And in Ran- 
dons aboue 45. they doe much reſemble the Hyperbole, and in all vnder 


_ _— ; ButcxaRly they neuer accord, being indeed Spiral mixt and 
Helical. 


THEYORx, 41. 


Any Peece diſcharged at poyſons Randon with like bullets, and ſcuerall 
charges of powder, ſhall make both their lines Diagonall, and Curue Cir- 
cuits of different lengirtude, but the Curue Arkes ſhall alwayes bee as Para- 
lels, andtheir Longicudes proportional to their lines Diagonall, 


THEOR, 42, 


Pe 
thoſe Gradesof Randon, which are berweene the Zenith and the Mount or 


— - — - 


Tuzgs. 
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TnEo R. 4 3+ 

This declining line doth alwaycs make a greater and greater Angle 
with the Horizon, As you raiſe the Peece toa greater Mount,till you come 
to the Mount Aquorizantall, abour which point the ſamedeclining line be- 
commeth Perpeadicular before the Bile fallce the Horizon. 


T HEOR, 44. 

The Horizontall Ranges in all Peeces mounted from the Horizon to- 
ward the Z.nith, docth nor ſtill eacreaſe, but at euery Grade of Randon are 
longer, till you come to the point or mount Trepicel/, commonly called the 
vemoſt Randon, which hath beene generally thought to bee the grade 45. 
but is not ſo, An. from that T ropicall grade vpward, the Ranges decreale 

ne till you cometo the grade Equacizontall fo called becauſe the Builes 
then falleth a like duirance tothe leuclt Ranges, 


| THEOR, 45. 

This Aquorizontall Grade is as farre diſtant from the Zenith, as that 
Grade is from the Horizon, which ſhall cauſe the peece to ſhoor in the Ho- 
rizontall oe , 4 diſtance equall to his highcſt Alttude, or longeſt line 
Diagonall. | 

THEoOR, 46, 

The mounting of any peece aboue his Aquorizontall grade, doeth ſtil 
decreaſe her Horizontall Ranges, cuen till it come 10 the Zenith, Bur in 2 
proportion different from any of the former, her Bules ending cucry of 
thoſe Circuits in a dire line perpendicular. 


TutEOR, 47, 
The Graduall encreaſe and decreaſe of theſe Ranges Horizontal, albeit 
they are cquall in the rant, yet are they neither cquall ner proportio- 


nall inthe Horizon, neirher the Ranges nor their Interualls. Neither com- 
pared betweene themſclues, nor yer conferred with the Chords or Sines of 
their Arkes, Andyet is there ſuch a kinde of proportienall encreaſe and de- 
creaſe of the proportion of their Internualls, as may be reduced toa T heoricke 
certaine. 

TutEOR, 48. 


The Tropical Grade commonly calledthe vtmoſt Randon,js not as hath 
beene generally ſuppoſed the Medium, or Middle betweene the Horizon 
and the Zenith, viz. 45. but rather betweene the Horizon and the Grade 
Aquorizoncall, which will fall out much aigher 59. from the Zenith, and 
40. from the Horizon, 


THEOR, 49. 


The higheft Mltitudeof any Buiers Circuit is fartheſt diſtant fromthe 
Peece,when ſhee is diſcharged at her vtmoſt Randon, and at all other R an- 
dons cither above or beneath that Tropical Poime : That higheſt Altitude 
is cuer kcaſt diſtant, and the baſes of theſe Triangles doe euer cncreafe ro 
the Randon 7 roprcel, anddecreafe after, cucn as the Horizont all Ranges ; 
but in proportion more different _ one frem other. 


THZOB, 


7 he Prattiſe of Artillerte: 


A — 


THEOR, 59. 


The Altitades of the Circuits of Randons doe not encreafe and decreaſe 
as their Ranges Feciprocally, bur from the Horizon in cucry Grade tothe 
Zenith, doe ftill encreaſe, but yet neither equally ner proportionally, neither 
conferred betweene themſclues, neither yet with fines or Chordes of their 
Arkesof Randon. And yet the encreaſe and decreaſe of their Interualls pro- 
portions, ſuch as may bec reduced to a Theoricke certaine. 


ww TH£EOR. 5h. 

The Hypothenuſall lines of all theſe different Circuirs carry amixt propor- 
tion of rhe compoſition of the proportiens of theſe A/titudes and mo on 
addition of their Squares; Bur are not: proportional to the ines Diagonall 
of their correſponding Angles of Randon. 


THEoOR, 52. 


Any two peeces of Ordinance being mounted to any one Grade of Ran- 
don, ſhall make rheir Horizontall Ranges of their Bullets proportionall to 
ehe Alrnudes of their Cucuits, 


THEoRx. 53, 


The Ranges Horizontall of any two Peeces diſcharged at one Randon, 
will bce alway proportionall to their lives Diagonall of the ſame Peeces 
Circuits. | 


THEOR, $54. 


The Horizontall leuell Ranges of any two Peecesof Artillery are ever 
proportionall ro the ytmoſt Ranges Horizoneall of the ſame Pecces, 


TunOR, 55. 


And two peeces whatſocuer, diſcharged at one Randon, doe euer make 
their lines Diagonall, and lines of Altitude proportionall, howſocuer the 
proportions of their charges vary. 


. | THzoR, 56. 


And two peeces whatſocuer,diſchargedat one grade of Randon vpon a- 
ny enclining or declining plane : ſhall neuertheleſle make their Ranges pro- 
portionall to their lines Diagonall, and Altitudes of thoſc their different 
Ranges. Albeit the peeces bee charged with a differcat Linde of proportion 
of Powder and Bullet, ſo as the ſhot be made ing faire Calme day, as is in 
theſe caſes alwayes preſuppoſed , becauſe for ſuch vacertaine Accidents 
there cannor certaine Rules Artificiall be preſcribed. 


THEOR, 57, 


One Pecce diſcharged, at ſeuerall Randons vader the ytmoſt Randon, be. 
ing a like charged and diſcharged , and the Pecce alſo of one tempt, at 
both times, ſhall cuer wake ſcucrall Ranges. Bur if ſhee bee diſtharged ar 
ſeuerall Randons, the one abouc the Trepiche point, the orher vnders Then 
ny their Ranges bee cquall notwithſtanding thei Rewdons, Lives Diags- 

» Mltitudes, Baſes, and Lines Hyporbenujel, be all dificrenc, 


THEOR, 


i 
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THEOR, 58, | 


When any Peece (beiog twice diſcharged at ſeuerall Randens, the one 

aboue, the other beneath the Trap point) thall make the ſame or equall 

' Ranges ina Horizontal planc. The middlegrade betweene thoſe ſeuerall 

Meunts, is very nighthe 

to that middle grade , 
Range. 


then make very nigh his vemoſt Horixzeaniell 


. THEOR, $9. 

The grade of vtmoſt Randon or point Tropical of any Peece ina Plane 
Horizontal, ſhall not be the Tropical grade of that Pecce, ina plane decli- 
ning or inclining, but an other Peculiar tothat Angle of Inclination or De- 
clination. | 

THE O-R, 60. 


Any Pcece diſcharged at his grade of vemoſt _—_ Horizoutat vpon 
a Plane inclining , ſhall not make ſo great a Range as on his Plaine Horizon. 
tal : But contrariwiſe on a Plane dilcending ſhall make a farther Range, 


THEOR, GI, 


A Peece diſcharged firſt at his due leuell, and againe at his Aquorizon- 
tallgrade,. albeit in the plaine Herizontell they make equall Ranges, yer in 
Planes declining they ſhall not ſo doe, but alwaies the Leuell Ranges ſhall 
euer out-ſhoot in all declining Planes the Range of that grade Aquori- 


zontall. 
Tx E OR, G3, + 


A Peece diſcharged at any grade from the Zenith to the grade Aquori- 
zontall, ſhall alwaies make a greater Range in any Plane enclining or decli- 
ning, then on the Plane Horizonted. 


THrBnoOR, 63, 


In all Planes enclining at all Randoas betweene the Horizontal Leuell 
and point Tropical, all Peeces ſhoote farther in their Planes Horizowal, 
then on any Planesenclining , and contrariwiſe in Plancs declining : Bur 
aboue the Trepike grade not alwayes ſo, but ſometimes, and not alwayes 
contrary. 


THEO R, 64. 


In any Plane whether it be enclining or declining, ifany Peece of Ord- 
nance be diſcharged , being Parelellor Equidiftant ro that Plane, and the 
ficſt graze or bound noted, If the ſame Peece be with like charge vaiforme- 
ly charged and diſcharged at ſuch an high grade of Randon , as may cauſe 
the Bu/let Range the former Diſtance : That middle grade of the —_ 
which lyeth betweene theſe two Mounts, ſhall be very nigh the grade of vt- 
moſt aduantage , for that caclining . declining plane, The which hom 

3 Pane 


wy of vemoſt Randon : and the Peece Mounted: 


: 
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plancs enclining , will be aboue the ytmoſt Range Horizented, and in all de- 
clinings vader. | | | 
7 | THEZOR. 65. 
In allenclining or declining planes, as the grade Tropile of greateſt ad- 
dothvaciez Sodoth alſo the proportions ef their Ranges, at every 
grade of Randon differ, whether they accounted from the Zenith, or Ho- 


rizon Planes, enclining or declining. But yet in ſuch an aſſurcd and cer- 
taine manner as may be reduced to a T heorucke perieR, 


THY OR. 66- 


In all Grades of Randons, & in all manner of Peeces, whether the planes 
be Horizontal, or vary by Inclioationor Declination, the Diagonal Lincy 
are ſtill proportionall to thoſe of che plancs Horizextal, reſpetiucly taken 
by Graduation from the Zenith, in all Peeces wharſocucr. But the Lines of 
Altitudes, their Baſes and Lines Hipstheanſelt are cuer different in cuery ſe- 


 verall Angle, both of Inclination and Declination, and vary by ſuch adiffe. 


rent Proportion from the Horizontal, as they are to bediſcoucred by aſcuc» 
rall Methode of Calculation, 


Tat 0R,67, 


Such T heorikes, Scales, and Inſlruments, may be framed for the Invention 
of theſe ſtrange proportions of Altitedes, Lines Diagonell, and Ranges How i- 
Zontal, as thereby with the aide of Ca/calations _Arithmeiicall, and lome 
Rules Geomerricall, a man may cxaQly and readily diſcouer the treie Cir- 
cuits and Ranges of the Ballers of all Peeces of Ordnance wharſocuer, 
mounted howſocuer ; and vpon all grounds or planes cnclinipg, or decli- 
niag, that can be Imagined. | 


Definition 


OF 
ARITHMETICKE. 


CE — 


Rithmeticke is the Art to number well, and is the ground 
| 4 = of the Mathematicks, 


Of Notation er Numeration. 


The CaraQersare 9 fignificant,as 1,2, 3,45 ,6,7,8.9, 
” and 0, a Cypher, Remembring onely One, Ten,a tiun- 
dred, reckon all your figuresor places trom the righr 
hand towards thelctr, alwayes making a pricke or daſh 
ouer every third figure, omitting the firſt : As ſuppoſe this pumber were 
tobevalucd, 4* 6 7 2* 3 5 6, So herein you fiad two pricks,; then recko- 
ning backe againe from the laſt figures an the lett hand towards the 1ight 
hand,name after cach figure pricked ſo many timcs a thouſand as there are 
prickes towards the right hand, ſaying 4 with his prick, and the next pricke is 
fourc thouſand thouſand, then ſay fixe hundred ſcuemty two thoufand,three 
hundred fifty fixe, and ſo of all others bee the places neuer ſo many, you 
ſhallnamethcir true values to their numeration, being the common begin- 
ning is knowne well enough : This ſhall ſuffice, 


The foure Principles of Arithmeticke in 
whole Numbers. 


Addition. 


O adae is to Colle oreſſemble many Summes into one torall hegin- 
ning at the right hand, and ſo proceeding towards the left : as by the 
example following. Toadde 2356 with 5#:5, place them fo vnder one another, 
that all the firſt figures of the ſummes towards the right hand ffand righe 
vader one another: and likewiſe all the ſecond figures andhird, &c. of cach 
ſum direRly vader his fetlow firſt, ſecond, or third, &c, Thus. as «ynder', & 
7; vnder 5, ands vnder ;, and 5 vnderthe:, and then ſaying »>3 56 
«and s make 12, whereof ſer downe the two vader the two $375 
irxes, and carry one forthe other renne vnro- the next $7 ; 2, 
fumme to addeto7ands, ſaying oneand A —— and five makes 13, 
3 place 
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place the ; thereof vnder the 7and s, and carry one againe forthe other ten 
to the next ns, pr ns Sar I carry ands, make s, and z make 1: : Of 
which I ſer downe the two,and for the tenne againe I likewiſe carry one vn- 
eo the nexr place, ſaying,one (that Icarryed) and five make fixe, and two 
make eight : which being the laſt, I ſet it right vnder the fiue,& 2. and finde 
that they make totally 8232, 
Subflra#ion. | 

© hv Shbſtra& is to take a leſſer ſumme our of a greater ; and to note the 

remainder or difference, beginning alſo at the right hand, and procce- 
ding towards the left. As roſubſtraR 5875 from 323: placing as before in Ad- 
ditioneach firſt, ſecond,and third figure of the other thus 82 3 2 
As 6 vnder 2, and 7 vader 2,and 8 vnder 2, and 5 vnder8, 5576 WS 
And then ſaying 6 out of 2, cannot be, but borrowing tenne 2.36 
from the next place maketh the 2 tobec 12, then 6 our of 12 therere- 
maineth 6 : which ſet downe vnder 6 and 2, then ſay 7 out of 3 lefle one 
that was borrowed cannot be done, but 7 out of 1 2, that is r tenne borrow- 
ed out ofthe next place and 3 lefſe1,that is 2 making 12 remaincth 5:which 
alſo ſet downe vader 7 and 3, Then ſay 8out of 2 cannot be, but $ out of 
11, that is, one tenne borrowed of rhe next, andone lent out of the 2, ma- 
keth together 3 to remaine. Laſtly, ſay 5 out of 8 leſſe one lent, thatis 5 
out of 7 refteth 2, Andſo you ſhall finde that 5876, being taken from 8232 
will leaue 2356, which the| precedent Addition prooucth true for the rc- 


mainder. - 
Multiplication. 


7” Msltiply (ignificth to augment a ſumme by it ſelfe,or by ſome other 
number, placing the lefler which we comonly name the Mulriplicaror 
vndermoſt,ſo that no figure towards the right hand outreach other, (excepr 
Cyphers) and then beginning at the right hand, and proceeding towards 
the left, ſtill multiplying cuery figure of the vppermoſt ſumme by each fi- 
gureof the lower, and ſetthe products vader the line : as the example here 
following will demonſtrate to the eye. And forthe morecaſy ſolution of 
this propoficion, it will be neceſſary to know by memory the products of 
the multiplication of the 9 ſimple CharaQers, 1.2.3.4.5.6.7.8.9. amongſt 
themſclues. As fiue times 7. make 35, and 9 times fixc make 54, &c, Now 
4563 are giuen to be multiplyed by 327. Place the lefſer number vnderthe 
greatcr with the firſt of it cowards the right hand vnder the firſt of the o- 
ther,8& then draw a line vnder them thus, And ay 7 times 3 make 2 1.Place 


the 1 vnderthe 7 and 3, and carry 2 forthe 2 cennes 4563 
vnto the next place, and ſay 3 time 6 make 18, and 2 | 357 
that I carryced in memory make 20: whereot I ſer 31701 
downe the o, and carry the 2 to thenext, ſaying 7 9136 


times 5 make 35,and the 2 I bore in minde make 37:__1.3 © 39 
whereofl ſetthe 7 ynder the 5 and 3, andcarry 3 ro 1491561 
the next place,ſaying 7 times 4 make 28,and 3 make 
31,which I ſer downe alſo, ſoI haue done with the 7, and caucell it, and be- 
gin withthe 2, ſayiog 2 times 3 make 6, which I cr downe vader the 2, and 

| 3 þ canty 
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carry 1 tothe next,ſaying 2 tumes 5 make 10,and i thatI carryed make 11: 
whereof I ſet downe 1 and catry 1, andfay 2 times 4 make $ and r maketh 
it 9, which I ſer dewne alſo, and ſol have done with the 2. Laſtly,be- 
ginning with che 3 remaining, I ſay firſt, 3 times 3 make 9, which | fer down 
right vnder the 3: And againe ay 3 times 6 make 18, whereof I ſet downthe 
$ and carry the 1 to the next place whereſay 3 times 5 make 15, and x that 
Icarryed wake 16, whereof [ſer downe the 6 and carry 1 to the next, ſay- 

; ing 3times 4 make 12, and 1 that I carryed makes 13, and fo 1 have en- 
ded, oncly adding rhenumbers vnder the line as you were ſhewed to do be. 
fore in Addition, and you ſhall finde the Products will be 1491861: which 
—_— {et dowae, may. be encloſed betweene 2 lines as the Operation re- 
quirern. 


| Diuiſuon, 


odiuide is to ſearch how many times one ſome is contained in another) 

as if I would know how often 234 were containd in 5 332, Place the 
greater firſt, and the firſt ofthe leſſe towards theright hand r1 
vnder the firſt of the greater, thus, making a crooked line for 270 
the Quotient - and then ſay how often hauc 2in5, ſay two 5 x82 
times, which 2 ſer behind the crooked line, or Quotient, and 2 , 44 (23 
there will remaine 1, Then ſay 2 times 3 make 6, which taken 2 3: 
from 3, there will remaine 7, which ſet ouer the 3 Then ſay 2 times 4 
makes 8, which takeout of the 78 aboue ir, and there will reſt the 70, ſo 
putring out the 8 and the 2 34, you muſt remooue the 234 one place neerer 
tothe right hand as aboue is ſecne, Saying how many times two can hae 
in 7, ſay 3 times, and yetthere will remaine 1, Setthe 3 in the Quotient, 
and the 1 ouer the 7, and put our the'2 vnderneath. And then againe ſay 
3 times z makeg, whichtaken from 10 ouer it, there will reſt 1, which I {ce 
ouer theo, and put out the io and the z vnder it. Laſtly, I fay three times 4. 
maketh 12, which being taken out of the 12, there will remaine nothing. 
Wherefore you finding 23 ia the Quotient,or behind the crooked line,may 
conclude that 234 is 23 times contained in 5332, which was deſired to be 
knowne. If any remainder had beene, it would haue made a Numeratour ro 

_ tothe Diuiſour,&c. 


 Toextrad the Square roote. 


Q extrac the true ſquare roote (or the neercſt that may be found) is to 

ſearch outaniher,thar being once multiplycd in it ſelfe(with the remain» 
der if any be)will produce the number gfligned. As ſuppoleit were required 
to findethe ſquare roote of 4489, put vnder the 9 one pricke, and ynder the 
next 4 another pricke, thus leauing ene figure betweene the two 8 
pricks, and ſoalwayes ifthere were more figures , and after rake 448 9 
the ſquare number or accreſt thereupto of the number over the 6 
laſt pricke, namely of 44, which is the ſquare 36, which taken from 44, there 
will remaine 8, which placeabouethe pricked 4, and take the ſquare roote 
of thess, which iss, then double the 5, and it maketh »:, which rake as oft 
as you can out of 1, ſo as that the ſquare of the ſecond number robeprodu- 


ced,may alſo be extracted, and it will be found to be 7; which a 
piyc 
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the number of men forthe Fyles or Flancke. And againeto he gat- 


lyed by r:, will make 84, which taken fromss, there will remaine 4, which 
fer aboue the 8, 2nd multiply the 7 in it ſelfe, and that will produce 49: which 
taken from the 49 ouer it there will reſt nothing, and ſo you ſhall finde 5: to 
bethe ſquare roote of 4439; for multiply 67 itin ſelfe, it will pro- 
duce 4419, j 


Toextraft the Cubicke roote. 


ToextraQ the Cubicke roote of any number is to finde that number, 
that being multip)yed init ſelfe,and the produR againe by the ſame number, 
will make the number affigned (@rthe necreſt therero if the number benot a 
Cubicke number.) Soto cxtrat the Cubicke number of ; 275 8, place one 
pricke vuder the firſt figure s, and another vnder the fourth figure z, and ſo 
further if there be more to leaue two figures between each twoprickes, and 
looke (as before for the ſquare roote) how many pricks there be ſo made, fo 
many figures there will bein the Quotient, and then ſecke the Cubicke root 
(or the ncereſt ro it) vnto3:, which will be found to be 3, which 3 -: 7 6*%4 
multiplyed init ſelfe makerh 9, and that produdt againe multipli- 3 » 
ed by z, produceth 27 out of 3:,ſubſtraRing :7, there will remaine 5, and that 
may be {cr ouer the 2,and the Quotient; alſo by it ſelfe. And then to find the 
2 figure of the Quotient, put down ; and his ſquare s,8 his Cube 27,Now we 
muſt take anew number inthe Quotient, ſo that when the :7 ſhalbe multi- 
plicd by the ſame number, which is : and the s by the ſquare of : which is 4. 
and againe thenew number cubickely in it ſclfe,and placing the z produQs 
in "4. as the operation here ſer downe ſheweth, and the ſame Agre- 
gate ſubſtraRted from the remainder of the giuiſion, that in this cxtraion 
there al want nothing,ſo the Quiotient will be found to be 32,which mul- 
tiplyed cubickely will make his Cube 32768, 


By the ſquare roote all forts of Battalions are 
framed thus, Vit 


T 0 make 4 ſquare Battallion of Men, 


| | m—_ che ſquare root of the number of men propoſed, and it will yeeld 
the number both for Ranke and alſo for Fyle., 


To make « Battalion ſquare of ground. 


. Allow 3 foote inbreadth, and 7 in length, which is the ſpace that enery 
Souldier occupyeth marching, Multiply the number of men propoſed by 3, 
and — the produQts by 7,then extraQ the Square ro0r of the Quotichr, 
and that will bethe number of men for the Fyles. By which then dividing 
the _ number propoſed, and the Quotient will be the number of men in 
Ranke., 


T 8 make a Battallion whereof the Front ſhall be to the Flancke in 


| 4) properiion gin en. 
Multiply the number of men propoſed by the proportion appointed for 
the — wen from the extrac the Square roote, which will bee 


ww as a# |} 
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ber of men for the Front, Multiply the propoſed number of men by the 
proportion aſſigned for the Front, and from the produR thereof,extraRthe 
Square roote, which roote will be the number of men for Front. 

To make a donbled Batallion. 

Double the number of men propounded, and extraRtthe ſquare roote of 
that, and it will be the number of men in Front : Then halfe rhat number, 
and it will be thenumber of men for Flancke. 

To makes Batallion of a great From, 

Diuide the number of men propou by the number of men aſſigned 
forthe Front,and the Quotient will be the number of men for the Flancke. 

The Batallions ſquare of men,or ſquareof ground,arc weake in Front,and 
thoſe of great Front,are weake in Flancke. 

The Spe#yard; moſt commonly vſe the doubled 3ataliz. 

Andthe Heolenders the great Front, for they vſually make their Flancke 
confiſt but of tenne Ranckes. 

By the extraionofthis Cubicke roote you may find the ſolid capacity of 
any Shot, Ordn«nce and ſuch like ſolides: hereofwe wil ſpeake more hercat- 
ter in his plack 

A T able ſhewing the Square reate vnto 38 44, and the Cubicke roote 
wnto 238328. Calculatedby the Author R. Norton. 


x | | 1024 ,33| 32768 
4 $| 1084 33, 35772 
48, 27 I156 |34| 39304 
16, 4 64 1225 |35| 43875 
= I 25 1296 |36| 46656 
36| 6| a16 1369 [37| $0653 
49 7] 343 1444 |3%| $4872 
64; 3| 9512 1521 |39| $9319 
$1| 9 729 1600 |4@| 64000 
i100 | 10 1000 1681: |41| G68g21 
I21|/11}]' 2331 1764 |43| 74088 
144 12] 1728 1849 |43] $1397 
169 '13} 2197 1936 | 44| 85184 
196 | 14] 23744 2025 [45 87120 
225,15] 3375 - 12116 [46] 97336 
256 ' 16] 4096 2209 | 47| 103833 
289 | 17] 51 3 2304 | 48] 110592 
324 | 18 5833 2401 | 49| 117649 
361| 19] 6859 2500 | 50| 125000 
400 | 20] BYooo 2601 |g1| 13265L 
441 | 21 | 92361 | 2704 | 53 | 140608 
484 | 22 | 10648 2809 | 53| 148377 
5$29| 23 | 11197 2916 | 54| 156464 
576 | 24| 13324 yo25 [55} 166375 
625 | 25 15625 3136 |56| 175616 
676| 26| 17576 3249 |57| 185193 
729\ 27] 19683 3364 | 58| 195093 
784 | 238{ 21953 3481 | 59| 208179 
841 | 29 24339 3600 '60 | 216000 
9© 0| 30 , ,27000 3731 61| 326981 
961 31 | 29791 3844 621238328 
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To finde the Fraftions Quantity, when the number giuen 


is not 4 ſquare namber. 


WY you hauc extracted the Square roote of any number, and 
that yet there reſteth ſomething after the extraction made,thet 
ſheweth the number aoteo be a Squarenumber, and being very difficult 
to findetheroete of a number, not ſquare, exactly, but to come neere it: 
double the roorte for denominicator, and take the remainder for numera- 
tor. Example, 1 would find the ſquare roote of 10, the greateſt Roore in 
10 is 3, and; times 3 maketh 9, ſothe remainder 15 1 for Numerator,and 
I double 6 for denominator. ſo the neereſt ſquare roote of 101s 3; which 
is, part too little, But if I ſhould adde 1 tothe double of the Roote for 
denominator,and take the remainder for Numerator, that would make 
the roote of 10 tobe 3*, which isroo much by z, part. 


Of Fractions, 
What 4 Frattion is, and to reduce Frations. 


A Fraction is a part of a whole number, and the proportion thereof is 
tothe whole number as the Numerator is to the Denominator of the 
ſame, And where the Numerators and Denominators are great numbers, 
they areto be reduced into their leaſt denomination : which to doe, is to 
finde the greateſt namber chat will diuide them both, As I would abreviate 
300, | finde 5 the number that is commonto diuide them both,and thereby I 
firſt diuide 225, and thereof commeth 45 for numerator, then I divide 30 
by 5, and that produceth 60, I ſay then 7; valueth as muchas jc. But to 
hndethe ſwalleſt fraQion, take 225 out of 300, and there will reft 75, and 
then Itake 75 outof 225, and there reft 150: then I take 75 out of 150, 
and there 1cſt 75, which is the number I ſecke, whereby I firlt divide 225, 
and the Quotient will be 3, then diuide 3o00by 75, andthe quotient will 
be 4, ſo: and {iand?e:, arc of one and the ſame value cquall amongſt 
themſclues,and one to another, And ſo you may doe with any other fra- 
Qtion to reduce it to the laſt denomination. 

Apaine, ſome fraQtions cannot be abreuiated, as :4,out of ſuch a fraQi- 
on take 2 or 3 ynities fromthe Numerator, that is, take *, from ::, and 
there will reft +, , andreduce the 3. to +,ſo?., and isequall in yalue::. 

To reduce many diuers Fractions into one denomination, There can but 
two of them bee reduced at once; as | would reduce ; and + into one deno- 
mination I ſer them thus, 75: And multiply the two denominators 
together, and they make 48, which ſhall be the denominator, then I mul- 
tiply 6, the firſt denominator by 4 the ſecond numerator,and thereof com- 
meth 24 which I ſer apart for the firſt, then I multiply $, the ſecond de- 
nominatour by 5, the firſt Numerator which produceth 40, which I alſo 
{ct apart for the ſecond Numerator, cach ſct ouer the denominator _—_ 
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beſo reducedro 2Fand2f or tfor rand22equall to* and? 
Addition of Frafions. : | 
But ifall the Dehiominators be a like; adde all the Denominators together, 


and ſet their common Denominator vnder the ſims ofthem,as © 7 make ** 


art 


Sbſtraction of Fractions, 

To ſabſtratone Fraction from an other, firſt (if they be not) reduce them 
to one Denomination, as to take i from which reduced, make 4,for ; and ?z 
for 2, then ſubſtraR ., from ?, reſts 3, the remainder ſought, 

Multiplication of Fractions, | 

To Multiply Frations, youmuſt Multiply the Numerators together for 
anew Numecrator, andalſothe 2 Degominators together for a new Deno- 
minator, as } by * produce {; or 3 or 7. Or 


Duuſion of Fractions, 


To divide FraQions one by an other the caſtelt way, is to make one of the 
Denominators to ſtand as Numerator, and the Numerator thereof as Deno- 
minator, and then to worke as you did in Maltiplication of Fracions : As I 
would Diuide { by } I changing one, they ſtand thus 4 and 4 and fay 3 times 3 
makesg, and that 4 is Numerator for the Quotient, and 4 times two makes 8 
for Denominator thereof : $04 Diuided by ; make i the Quyrient ſought, 


& __— —. * 
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Definitions. 


Geometry i the Art ts meaſure well, and us the 
Sinewes of the Art of Artillerie. 


Fometry hath her Originall from Poyuts, rights, crooked lines, right and 
oblique Angles, Saperficies, and Bodies, 6c. 


A Pont is athing that cannot be di- 
bs B A uided as 4. 
A Line is a thing that hzth Zengrh 
withour breadrb & (crueth for lengths, 
breadrhs, heights,and depthes, as B, 


C 
An Angle is the meeting of two 
C lines, ſo as they make not one /ine, and 
© are either right lined: Sphzricall, or 


mixc Angles, as C. 
And an' Faglc is a tight angle , a 


D 
3> blunt,ora ſharpe Anele. 
WITS Anangle greater then aright avg/e, 
| Ws isa blunt or abtuſe eng/e, as D. 


An angleleſler thena right angle, is 
a ſharpe or acute «ng/e, as E, - 
. Aſuperficics is, tharwhich hath = 
E 2 y 


ly Length and Breadth ,-'#Quadrate 
I &c. asE.E. 


A Body isthat which hath /exgth and 4 2 | LF} _ 
breadth; and al thicterft aw 3Cube, J> | 

&c. F. | El) | 

A Tryangle is a ſuperficies , madg | WE | 
onely with three lines, and is eithe 


rghtlived,or Sphizricall,as G. | W, 

A” Duidras of ſquare is a ſuperfici :Þ, 
quadraoguled,madeof foure lines,as H my 

A Circle is a plane Figure, coatal- [| - _ 
ned vnder one line, which is cal | [ 
circamferencethereof. as 

A Centre of a Circleis a p | 
the mid(t thzreof, from which allright \ H 
lines drawne to thecircumference, ate | 
cquall, as. alfo | | 

A Trapezia, js a right Iyned figure / 
of foure vnequall fides, as K; 

The cſpeciall things belonging toa Gunner, being Arithmerick (which we 
haue heercin briefely rouched) and Geometry which wee now purpoſe ta 
point at, and Perſpective whereof hereafter a word for taking diſtances ; And 
of each of themin as bricte manneras I can, becauſe rhey arenot by neceſlity 
to be a:counted any reall parts of this Artand PraQtiſe of Artillery, but only 
receſlary apendants 'thercto : For it is neceſſary that the Gunner ſhould 
know what a line, a ſuperficies, andabody is, and how to meaſure.cach of 
ehem;1s well the right as the crooked, the levell Hypothenuſall &-perpendi- 
cular & diamerral lines, and the Angles they can make right or obliques. And 
meaſure the Triangles, Squares, and Circles, the Globes, Columnes, and 
Cilinders: Andin effeRo carric in his memory theſe Definitions, Demends, 
and Common ſentences,of Exclids Elements : and eſpecially the firſt Propoſtian 
of the ſame which teachcth. 


How to make an E quilaterall Triangle. 


_EvcL1D.1l.PROPo.1, Rte > 
Which is. Ypan the ginen right line 
_ its make the Equilaterall Triangle 
2 bc. 
. Withthe diſtance 4b, vpon« and 6 
deſcribe two circles, the interſeion C 
* 1,Dew.1. *joyned with s and 6, ſhall make the 
Equilater tryangle «bc required. 
: Andthenthe3.P x0. 1, 
T wo vnegual right lines being gizen, h;=Y 
i8cnt from 'che greater « right hine equal bs 
19 the leſſer. OF TOON F 
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WY, cuC84nD, fo will B D beec- 


_quallio Fa 2 
Avdtheg.P.z 0 2.0.1; 6 


« x \ To dandr age ginenin orig bne 


1804 imerguall oo ; 


a Cows oh 
\y giucn Angle þ 45, with 
fr gran 


-; :Fromabt:eut 4d at pleaſure , 2nd 
alſoue <quallchereunw, anddrawrhe 
nightline N-C, and make the Fquitatey 


_— kKDEF, aod idyne4 FP, —_— 


tethe giuen angle. 


2a 10, PROPO,1, 
'T's half a'ginen right line as A. B. 
Vpon the tight line A B, make'the 
Tryangle 4 C B, the arghe C*halfed. 


Andther;i,PrRoPO,.n 

' Toraiſe a prependicalar line C F vp. 
'#n4right ime E D from a point C therem 

iucn. 

' Vpon rhe point Cſetthe Compaſſes, 
and on each fiderthereofin the line E D 
rake equa}! diſtances at pleaſure , and 
ypon them make * an equilater Try- 
angleDE F, and then draw the linc 
F C which ſhall bee perpendicular to 
E D vpon the point C, 


And therta.PROPO, x. 

P pon an infinite right line ab given, 
from 4 point C without the ſame , tolet 
fall a perpendicular right line C P, 

Vpon the, Centre C the Arch of a 
circle deſcribed, will cnt the right line 
AB in D and £,diuide D E into * halfe 
at F, ioyne CtoF, and ſo C F will bee 

perpendicularly lerfall at # vpon A B, 


tj Iy 11.PROPO 1. 
A right linea b falling vpon another 
right linec d , maketh ather two right 


_ , eſeangle equal to two right 


In he rpendicularity of EBto 
CD, it is folfcienely manifeſt , bur if 


4B be not perpendicular in the poynt 


+B*egreRthe perpendicular B B: ſo.we 


ſeeche ngle-4 3 Caod the aogle ABD 


"I. 
15, Def.t, 
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- therwo is rangles EBCand E BD, 


Andthe 21, PRoPoH. 1. 


$ 


A Bard A C, bur the angle D that (wb- 


/ tends it will be greater then the angle A, 


Continue our the fide BD to E in 
the tryangleB A E, the ſides B A, 4 E 
taken together, are greater then *the 


third B Z, and D is thereforegreater 


then* A. 
Andthe 31,PROoPO. 1. 
By 4 point ginen A 19 the ginen right 
line BE 10 draw 4 right line paralel. 


| Draw 4 D*chatit make thealterne 


angle ADC cqualltoD AF, and con- 
tinuc FAtoE, and the Alternates be- 
ing equalls, the lines muſt be paralcll. 
And the 32. Proro.1, 
Enery Trianele as: ACB with one 
fiat produced ABtoD, The external 


_ angle CBD, willbe equal to the 2 imter- 


”"I3 0 


t Aview.14 the Parelellogram made” equilaterall, 


nall oppoſite Angles A andE ,thethree 
adizles of a Tryangle being equall totwo 
riebt angles, 

To the fide 4C * make the paralcll 
line by the point B namely B Ein theſe 
two paralelis 4Cand BE, the line of 


, Incidence CB maketh* CB Z equall 


ro EBD, and B cquall to A: ſo the 
whole externe angle is equall to the 
two interne angles , to which let the 
third CB Athe common angle, , and 
the three angles of the Triangle cquall 
to two right angles. 

And the46.PROPO.,n, 


Fpon 4 right line AB ginenio make © 


the ſquare of equall ſides, and equal an- 
gies AB C D, | | 
From cither cxtreame as 4 of the 
2lucn line, let the perpendicular linc 
A D be*ereted equall ro the giuen 
lige , and by D makers 42 * paralell 
anc <quallthe line DC, ioyvc Cand B 
cqua!l, and parale} 43 GD loyoing 
D.4 and C 3, they will hegquall. 


A 
and 
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to 
# 
/ | E 
DY 
Q 


and becaufe the AnglesC and Þ opo- 
ficerorhe _ angles: Land D, itis 
a rectangle and *.* a ſquare, 

Andthe 47. op P ©, I, 

In the metfangled Triangle ABC, 
the ſquare that is made of the fide A C, 
ſubrended by the right angle A B C being 

deſcribed , will bee equal! ts the Squares 
ABEDandb CG F,whbich aredeſeri- 
bed of the ſides contayning the rectangle. 

Ler the three Squares 4 4,4 E, and 
C F be deſcribed , andin adiredtline 
let. 1B, B F, andCB, BF lye, and 
draw 3 L paralcl| ro 41, anddraw al- 
ſoBH.Bl,cAG,andcC D, 

The common angle 4 B C being ad- 
ded to the rectangles D A Band 1 AC, 


OV 30. Is, 


are* cquallto the Angles 1 £4 B and * 2, Axiom. 


D AC,* andalſo tothe tryangles, 
Andthes Pro? O, 4+ 

About a Tryangle 19 deſcribe a circle, 

Diuide any two of the ſides into rhe 
* midſt by perpendicular lines meeting 
in F, from whence draw aright linc to 
each angle, and by thcir diſtance de. 
ſcribe the circle, F 4, FB,and F C,will 
be* equall, and vpon the *centre B a 
Circle is deſcribed about the tryangle. 

1, * if the centre fall inthe fide the 
tryangle is reangled.if within Acute, 
if without obtuſe angled. 

2, By three points not being in a 
right lire to deſcribe a circle by this 
propertion, for ieyne the 3 poynts and 
you haue a Tryangle. 

And the Corolarics and the Scholion 
thereof, v:7, 

To cucry regular figure that is equi. 
'aterall and equiangled,a circle maybe 
as well *inſcribed by the diſtance of 
the perpendicular, as ſubſcribed with 
the diſtance tothe Angles, and thoſe 
cut in haltes, 

Andthe t0Pno?O. 4, 

To make an Iſoſccles Triawzle that may 
hawe either of the angles at the Baſe dow- 
ble to the ref, 

Any * given line as A B, thatthe 
reaangle 


* ho Is 


Y IO.1T, 


"4£« 
*90: 3. 


*31+:3» 


* 4+ 
"6.1, 
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reRangle vnder A Band C B , may bee 
equall rothe ſquare of A C, and by the 
diſtanceof 4A B ifacircle be deſcribed, 
it will* make BD cquallto A C, then 
ioyneC D and 4 D, andthe Tryangle 
AC D may bee * curcumſcribed. by a 
circle. 

Therefore becauſe the ſquare of 4 B 
is equall ro the reQangle , by the cut- 
ting of BA, and the ourward ſegment 
C Bit will be tangent, and the angle 4 
cotheangle CB D will be cquall, and 
adde the common angle 4 D C, and 
A D Bwillthen be <quallto the angle 
AandC D A, thatistotheangle BCD 
orB: Andſothefides PF D, and C D, 
and C A will bee equall, and likewiſe 
the angle Ato the angle 4D Cy and 
ſo the angle A 3 doubled BCD, or 
doubleatthe Baſe Bi and D * in the 
Iſeſcelles tryangle B A D deſcribed, 

Andthe4PRorÞyo,s. 

of the equianeles ABC, DEF of 
the T rianeles the ſides are propertionalls, 
4s AB18BC, ſors CD1DE, andas 


'BCrieCA, oCEmED, andas BA 


wAC, ſei: CD:1DE, which about 
equall angles B nd DE, EBCA and 
E, AezndD are Homozeneall ſides A B t0 
DC, BCwCE, wdACrn DE, 
which ſubtend BCA,andB A, and CD, 
Fand DCE | 
Let the Baſes of the Tryangles be BC 
and CE, & according to the quantity 
of the angles like ſcituate in one direRt 
line, and B A and E P mcete extended 
in F : Therefore becauſe the angles 
ACBandeE, and DCBand B, arc c- 
quall, BF and CB will be paralells,and 
alſo AC, andEF, and ACDF *a pa- 
rallelogram. i827 
Andthe 12Pro?o.6. 
T hree lines being ginen 10 find « 
fonr thpropertionall. 
Of the lincs given let A Bthe firſt 
and B Cthe ſecond bee ſer ina dire 
line, and ar any angle draw a third 


righe line infinicely extended, __ 


7! 
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ſer AD, the third given line draw ro- 
er DB, and by C draw the * Parel- 
D ell thereunts CE, ſoit will be as* AB 
F the firſt, ro BC the ſecond, ſoFill AD 
the third be to CEthe fourth ſought. 
AndtheizPROPo, 6. 
T wo right lines AB, BC, being gives 
\\ 218 finde 4 meane properiionall betweene 
SS | chow 
B C Set thetwo right lines giuenin-one 
A dirc&line as AB,BC, vpenallthat linc 
AC, delcribe the ſemieirele ADC, 
CO —— and from B* raiſe the perpendicular 
— lineBD, and draw AD, CD : there- 
fore ADCisa right angle(being ina 
ſemicircle ) and BD the perpendicular 
maketh two triangles ABD and CBD 
* equiangled, and therefore proportio- 
nall :. Therefore BD is the meane pro- 
portionall, | 
| Andthert7 Proto, 6: 
;- SI Ib If three right lines be propertional,, as 
AnB, ſaBrioC, then that retangle 
that is made of the extreames A aud C, 
ſhall be equall to that which is made of the 
Meane B. 
Becauſe the meane proportionall B 
is twice put, it will becas inthe 16. 
Pro, that 4 tight lines about 4 right c- 
quall angles, are* reciprocally propor. 
rionalls, Therefore reQangled *and 
uall : and contrariwiſe beingequal.- 
ly reRangled about right angles, they 
haue their fides reciprocally proporti- 
onals,viz.as AtoB,ſ0 is the ſame B to 
», Which was to be ſhewed, 
Andthe25Prora.G 
Any right lyned figure ginen « like, and 
in like ſort placed, to make another equal 
79 the given. 
Let 4 be the right lined fgure giuen, 
a like ynto which is to bee made, To 
the fide » C atangle CD x, letthe® pa- 
ralellogram » equall to it bee appli- 
ed: agpneeprty fide of this ÞZ _y 
may be applyed contiguat to ED Gy t 
Paralcllogram u equall to a righe ly- 
: , hed figure B, ynto which it is to bee 
F. conſtruged 


P 
4 


SY 


*11,7T; 


* 8. 6s 


* 1, Def<6, 
| 4-6. 


» 44455 Is 


"The Prattifepf Artillerie. 


"13. 5 
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*3-11, 


: I'F:Is 


conſtrued equally berween CD and F 
DG * ſecke the meane proportionall 
DN or IK: vpon which the right lined 
figure 4 is to bee made cquall to B, 
Wherefore ſeeing it is asthe firſt CD, To 
isro thethird DG,ſois F ro H, thart is 
eAto B,andefto[,, and allo Lis c- o 
quallto* B made like to f which | 
was 0 be done, 
and laſtly thetz,PrxoPo.1n. 
Towbat planes ſoever ED and E F,the 
ſameright line igure ABisright they are 


a7 , 

If they be not Paralclls being pro- 
duced, they will concutreto the parcs 
C,E, and* make the Scion GHa 
righe line, in which any where take the 
point I, and draw I 4, I Bin the planes 
GCDandGEF.andſowhenas aB 
is placed right to cither, it will bee the 
plane of the Trianglc A I »,the angles 
L 4B andI a B would beright,which 
arc neuertheleſle * lefler then right an- + 
ples. 


— WL. 


To meaſure inacceſsible Heights, Breadths and Diſtances, and 
takes platby my Coſmodelite with the deſcription thereof. 


_—_— the ſemicircle vader the Coſmodelyte there are two ſquares Geo- 
+ Y- metricall,cach {ide of them being diuided into 120 cquall parts, and 
ypon the Centre of that Semicircle a Rule or Index with the two fights 0- 
ucr.or parallell vnto the fiduciall edge thereof. As ſuppoſe Iwere to mea- 
ſure the diſtance from me toa Tree, to doc which, place the Semicircle, ſo 
that the Index layd vpon the Dyamerrall line may dire with the bight ro 
the tree or marke,then laying the Index vpon the Semidiametre thar is per- 
pendicularto the Dyametrall line,and chooſe ſome marke of competent di- 
ſtance whereunto the lights direR, orels meaſure 20 or r00 yards, paces, or 
fect inthat line, and there ſet a marke, and then leauing a marke where you 
firſt ſtood, remone your inſtrument thither,and by the Semidiametrrall line 
looking backeto the firſt Ration or marke,thereby you may place the Semi- 
circle inthe firſt poſition ;which dope, turne the Index vnto the Tree or 
Marke. whoſe diſtance you are to meaſure , and ſee what number of thoſe 
120 parts it cutteth, rchen, fay by the Rule of 3, It 120 allthe parts, 
rhe partscut,as ſuppoſe it were $0. What ſhall 300 yards which I imagine 
was ccaſurcd berweene the firſtand ſecond Stations giue, multiplying the 
! 


id 
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third number 300 by 80 che ſecond namber producerh 8000, which dini= 
_ by 120, the firſt gumber yecldeth 66 yards *the diſtance fo 
right. | | 


LUN 
I3- '3 OE 9 
. . 


To meaſure the breadth of, a Breach. 


| # Ay -nthe Index vpon the Dyametral line,and turne that to one ſide of 
the Breach, and the inſtrument remaining in that poſition,nore the num- 
ber the Index will cut when ir is turned with his ſights toreſpeRthe other 
ſide of the Breach, then goe forwards or backwards vntill you ſee the laſt 
ſide of the breach by ſome othernumber of parts (letting a conuenient di- 
ſtance berweene the Starions) and noting the difference of thoſe parts, and 
'the diſtance of the Stations meaſured, ſuppoſe, 50 yardsand the difference 
of parts to 20. Say by the rule of three, if120, all the parts $piue 20, the parts 
cut by aſpeR of the Index, what ſhall 50 ow giuc, multiplying 70by Jo 

2 pro- 


MTA UE ORR SON A UE Wen 
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producer th 3500 1 which dividing by 120, yecldeth 20 yards, and « parts of 
a yard, the breadrh of the Breach ſought. A beight is taken in the ſame man- 
ner, onely reverſing the Plane of the Inſtrument perpendicular, which be- 


ſore did lye Horizonrally,imicating the reſt of the worke as aforeſaid. 


' To meaſure the height of any Tower, or other thing by the 
fredew it maketh the Sun ſhining. 


—_— a ſtaffe and place it perpendicularly neere the ſhadow you deſire 
to meaſure, marke the two ſhadowes of the Tower and of the Staffe, | 
then ſuch asthe ſhadow of the Staffe hath proportis to the ſtaffe, ſuch harh 
the ſhadow ofthe Tower tothe Towers height. Example. Let vs ſuppoſe 
the length of the ſhadow of the ſtaffe to be 12 hand-breadths, and the ſha- | 
dow ot the Tower to be 4.5 foote; the ſtaffe was 8 hand breadths. Then ſay | 
by the Rule of proportion: if 12 giue 8, what ſhall 45 giuc : worke and yce | 
ſball haue zo Note forthe height of the Tower ſought, 


To meaſure the height of a Tower by « looking-glaſie, or the ſhadow 
| thereof in a puddle of water, 


CV ppoſc there is a Tree or Tower whoſe height we defire ro know: Take 
a flat Mirror,or Looking-glafle , and lay ir leuell or Horizontally vpon 
the ground ſomediſtance from the Tree or Tower, and then goebacke- 
wards vntill in beholding in the Glaſſe yon thereby ſee the top of the Tree 
or Tower, your diſtance from the glaſſe hath proportion to the height of 
pomeyn, they 25 the diſtance fromthe glaſſe vnto the poynt righe vnder the 
top of che Tree or Tower,is tothe height of the ſaid Tree or Tower, As for 
example, oppoſe the diſtance berweene the Glafſe and the Tower were 48 
foote, and the diſtance betweene you andthe Glaſſe be 4 foore, and the 
height of your eye above the leyel{ of the glaſle to be 6 foote, ſiy , if 4 giue 
6, whatwill 48 gize, cyukiplying 48 by 6,produceth 288:which divide by 
4 gmcarimthe 7alor the height afibe Tree,or Tower ſought. 
T0 
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To finde any diſtance, bright,gr breadth by reſoluing the 
.- Triane! by Stations and Mares. 


T2 finde the vnknowne ſides and 
angles,any 3 of theſe ſides and an- 
les being given, ſo one bee a ſyde, to 
Ende the reſt by Additien and Subſtra- 
Rion.By the Tablcof icthmes re> 
membring this Theoreme , That the 
Sydes in all plane Triangles are in pro- 
ion one to another, as the Synes of 
the Angles they ſubtend, Exemple. 
Suppoſe that B, C, inthe Triangle, 
A, B, (\,bethe hcight of a Tower, and 
let it be required to finde the meaſure 
thereof, and of the Hypothenuſall 
lyne 4 B, Firſt meaſure the diſtance fr6 
Ato c ſuppoſed 4c paces,then by the 
Coſmodclitc or other inftrumentplan- 
red at 4, take the quantity of the an- 
gle B AC. zodegrees, then by conſe- 
quent thean,;'- 4 Z C will bethe com-' 
plement therof 60 degrees(the angle at 


C being rightangle) andallthe fides <7 | 


of aright line triangle being c<quall to 
two right angles, ſothere is already 
had 4 of the 6; namely, the g angles 
and the ſyde AC. Then finding 
the Logaruhmes of the Angles, 
As for the Angle fixtie degrees, 
and for the angle 30 degrees, and 
for the reKangle C go degrees. 
Then fay by the Rule of proportion, 
if ACtheſyncofthe Angle 4 BC giue 
B Cthe ſyne of aug r B 4C, what 
giues AC 4o paces,and the Logarithme 
of 4 ( tothe Log of BC /and thence 
ſubſtraR the Logarithme of 4 BC, and 
the Log: of the ſync remaining willbe- 
233 for B Cſought. | 

Andfor A B, the Hypothenuſe ſay, 
if ACgine 4B, what will AC 46 pa- 
ccs giue facit,46 5 fere. 

Thelike may be done for all diſtan- 
ces and breadths whatſocuer, 

Thus much ſhall ſuffice forthe apen- 


_ Now to the principall matter ic 
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The Deſcription of the Harſe-litter, and the Coſmodelite, aud to 
\ | Delingate by eyther of them any Champion aſcigned. 


—— Inſtrument,the Coſmodelire is {o plainly demonſtrated to the Eyeby 
the Figure thereof, that irneedeth few words for further deſcription , 
Oaly, you may perceiue it to haue ſomany ſcuerall bendings, that it may ar 
once repreſent any two or three planes aſsigned : It conſiſting of two con- 
centrick Circles diuided, one into 360 <quall parts as at A: The other into 
24.and a ſemicircle,cach Quadrant diuided into go equall degrees as B : and 
within cach Quadrant is a geomerricall Square, each fide thereof diuided 
into 120 parts; Ithath an Indez with fightes, as C playing vpon a Center- 
pinnc, vnder a boxe with a Magneticall Needle therein as P : Vpon the bot. 
rom of rhe Boxc is paſted a Chart of the 3a Poynts, anda Limbe of 360 de- 
grces : Ic hathalfo 2 Circic with Toynrs at the knee, with an Index as F, to 
inclyne or reclync the Inſtrument ro any Angle aſsigned, the Checkes, the 
ſquare hole of the halfe ſlitts between D andE being the Index & mouing of 
the ſuporters of the ſaid Semicircle & circle B and A as irs and alrogether 
conſidered, arerepreſentcd at N to the eye very apparanmtly. 

Ie is anexcellcnt and generall Tuſtrument, if it be well made, vnderſtood, 
and vſed asit ought tobe : This ſhall ſuffice, with the former Figure in the 
$1 forthe Deſcription, and ſSme vſcs thereof; Only a word or two, how 
to deſcribe a Champion in plaine by ir, and a whole Region by the Horſe- 
litter, whoſe Figure isalſo inthe 32 Pagghereof ſhewed, 


To make and Deliniate in Platte any Champion, or Region aſſioned. 


5} Hogs Horſe-lirter traucling of purpoſe, with the motion of the Wheele 
hanged inſteele Springs, roaling on the way, The other Wheeles 
which it curneth,giueth the Meaſures of Paces, Yeards, or Feete,conteyned 
berwcen cucry two angles, and the Compaſſe within, deliuereth ro the Ob. 
ſeruor (ficting within the Litter) the alteration of angles from time to time, 
which he dilligently noting in a Booke, with all obſcruable things, as 
Townes, Vilages, Hilles, Woods, Riuers, Valleys, Parkes, Waſtesand Inclo- 
ſurcs in his way notable,to protraGt by the degrees of the Needle,or poynts 
cut and meaſures found berweenc angle and angle, with the obſeruable Cir- 
cumſtances nor forgotten ; And by the Coſmedetires Index and Needle no- 
ringthe degree cut, ir reſpeRing cach obſeruable Marke, at the firſt, ſecond, 
third ſtation, &c. If need be of ſo many noted, and the diſtance of each ſta- 
tion from other being meaſured with a Chayne, Lyne,or two Poles,or ſuch 
like, in knowne Meaſures alſo protraRed,the true Platre of a whole Region, 
Mannor, Champion or Field, may beeafily Deſcribed, by praQizing duly 
what hath been already ſaid, & all Diſtances, Heights, Breadths, & Profun- 
dities accelsible or inacceſsible alſo meaſured : As Maſter Diggs in his P an- 
tometria, and Maſter Xatborne in his third Booke of the Swrueyer haue large. 
ly (with variety) deſcribed, which with great caſe, the dilligent PraQtician 
may well apply to eyther of theſe Inſtruments, which let ſuffice. 
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T he Pratt:fe of Artillerie. 


PRACTISE OF 
ARTILLERIE 


CHnay,. I. 


Of the generall definition and diſtinguiſhing of Ordnance 
and Artillerie, 


+ 


P Rrillery generally taken, comprehendeth all manner of 


a'tificiall Engines for the Wars, diuiſed or vied at any 
time, eyrher to hurle Srones or Darts, orto ſhoote 
Arrowes or Bullets, orſuch like things, to, orat any | 
A\®) rcmote Obie, and that with greater violence and 
2 more certain direQion,then by the naturall ſtrength of 
any one mans hand can roſſibly bec otherwiſe perfor- 
med : Wherebyir appearcthalſo, that 4rrillerie dif. 
fereth from all other Engins. Firſt, for that all other Engins exerciſt their 
violence eyther vpon ObicRsar hand, or ſuch as are eyther ncere ioyned 
vnto themſelues, without whoſe preſence or contingencie they effet no- 
thing atall : whereas ArzHerie exerciſeth her force and violence ypon 
things farre off, euen when the ObieQtis not preſent or neere it, Secondly, 
in the exerciſe of other engins, the ſpeciall thing required is ſtrength and 1a- 
bour, rather then any great Artor Skill. Whereas inthe vſcand excrdife 
of Arrtillerie, the principall thing required is Art and Skill how to dire and 
. bend the ſarve vato the aſſigned ſeruice : without which they doe altoge- 
ther worke in vaine. Thirdly, the proper vſe of other engins, iseither to 
draw ſome thing vnto them as, Capſtaynes doe ;to thruſt or to re- 
mooue ſome thing fromthem. as Skrewesz to heaue vp, as Pumps and Pul- 
leyes, orto prefle downe, as Prefſes, &c. which moſt commonly ſerue at 
home for private vſes, whereas Artiflerie ſerueth to ſhoote and caſt foorth 
Bullets, Balles, Arrowes, Daits, Stones, and diuers ſorts of Shot, ſer- 
uing forthe publike warres both ar home and abread, aſwell defenfiuely to 
repulſe and deſtroy the aſſaulting Encmy, as offenſively to ſpoyle, kill, an- 
nOy,bcat and weaken the Common Aduerlary inhis Towns, Forts, —_— 
cctes, 
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Fleetes, Shippes, Ports,Subicas and defignes. Artillerie therefore accor- 
ding tothe times may be diuidedintotwo forts : namely, Ancient and M@. 
dcrne, Each of which according to Magnitude may bee againe {ſubdivided 
intotwo ſorts alſo; namely, Great and Small, The Antient Great Artillerie 
were the Catapalt , GOIED and Aam, The Anticnt ſmall Artillerie, 
the Long-bow, Croſſe. bow,Sling,& Slurce-bow. The Moderne great Ar- 
tilleric are the great Ordnance, being the principall SubieR both of this 
and the former Treatiſe, which in their places arcat large particularly de- 
ſcribed, & diſtinguiſhedherein the ſmall moderne Artillery are, the Long - 
bow and the Hand-gunnes. As theHarquebuſe, Mosket, Caliuer, Carbyne, 
Petronell and Piſtol], the particular vies of them as they appertaine, net ne- 
ceſſively rothe Gunners Office to mannage or pratize, being no way exa- 
Red froany accounted within the compaſle of the 7 raine of Artillerie: So 
I therefore forbeareto ſay much of them referring their Practiſesand Po- 
ſtures to the iuditious inſtructions of Valiantand Worthy Gentlemen, who 
haue delighted in the profeſſion, vic,and praQile of thoſe Armes. For the 
Long- bow, although ic be now growne ſomewhat outof warlike vſe, ſince 
the invention of ſmall gunnes, yet bowes and arrowes being both ancient 
and generall warlike inſtruments,and were of two ſorts,v/z. the Long-bow 
zndrhe Crofle-bow, The Long- bow is{o wel known that it needeth no de- 
ſcription : which doubtleſſg of the two it was firſt inuented and practiſed in 
the Warres, as being the S:: ſimple Engine of the twaine, whoſe antiqui- 
ty is ſurely very great, and ſeemerh to haue beene before Noahs Flood: For 
Almighty God promiſing to Ns4b and his ſonnes, that hee would no more 
deſtroy all fleſl1 with the waters of a flood, he giucth the Rainebow for a ſure 
roken thereof, which hee there called his Bowe, diftinguiſhing the ſame 
from mens bewes, as things then familiarly knowne to Neb and his 
ſonnes. And as it is ancient, ſo it is alſo ef great force ,, by reaſon that all 
things therein almoſt doe worke ſecsndum natzram, For firſt the Naturall 
and proper worke of the Chords, finewes and ligaments of Mans arme are 

rodraw and pull vnto it ſclfe,rather then to relate themſelues to thruſt off. 

Secondly, the matter whereof the Bow is made, beit of wood or ſteele, by 

nature ſtiffe and ſtarke , being bent with the ſtring and drawne compaſle 

with thearme, whilſt it Ayeth out to theſtraightnes which it naturally hath, 
and ſo fulfilleth his naturall worke, Thirdly, the Arrow artificially made, 
and proportioned to the ſtrength of the Bow cafily hangeth in the ayre, and 
ſwiftly and gently flidcth through the ſame. Thegenerall vſe of it in all war. 
like nations may appeare, That the bow was 1n ſpeciall vic among the He. 
brewes. Many places ot Scripture verifie, and the place of their ſeruice was 
inthe Front ofthe battle ; and amongſt the Philiſtims, for Sz#/ was ſore 
wounded with the ſhooters of the Philiſims, And amongſt the Egyprias,king 

Jofias was hurt with the ſhooters of Phars Necbos king of «Egypt: & among(t 

the A/ſyrians, Aches wasflain with once of their arrowes:amogſit the Citizens 

of Rabbah the eAmonites their ſhooters ſhot from their walls againſt the ar- 
my of 1846: amongſt the men of Cedar, Arabians and 1ſmaelites, whoſe ftron 

archers Cod threatneth ſhould be fewer. amongft the Lidians whom G 

calleth forthwith their Bowes againſt the diſobedicnt children of 1#d« : a- 

mongſtthe Aſſyrians ; Holophernes having in his army 12000 _ -n 

rle 
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backe. 4nd tobec ſhort, if wee ſhall reade the ancient Hiſtories of' the 
Greekes and Romanes we ſhall finde the bow and arrowes every where ſo 
viuall a meg that moſt nations haue continually vicd them : amovglt 
whom our Engliſh Nation hath bcene equallro the beſt, as all Chriſten- 
dome can beare vs witneſſe in many battles, eſpecially tharwhich our Na- 
tion did for Ferdinendking of («fillevnder the leading of the Earle of 
Bedford, who with 10c00 Engliſh bow-men,armed beſides their 'bowes and 
arrowes,with battell-axesthat hang at their backes, whereby he obtained 
ſo great a viory,that he 8&his ſucceſſors hancenuer ſince carried the ſheafes 
of arrowes,and the lopg-bow intheir ſhicld, andalſo on their coyned halfe 
Royalls. 

The ſecond fort of Bowes is the Croſſe. bow, which Tires Linizs calleth 
Scorpionins modicum , partly by reaſon \it hath the likeneſſe of that bealſt 
when thearrow is placed therein, andpartly by reaſon of the like manner 
of hurting, watching all occaſions whenand whereto ſtrike ſureſt, 


CHAP. IT. 


IDherein ts diſcourſed who were the Innentors of Gruznes 
and Gunne-pow{er. 
b 


Auing vndertaken inthe former booke, calledthe Arr 
of Great Artillerie, tro ſhew by Definitions, T heoremes, 
and certaine 9ruerftons, the Speculative part of the Art 
of a Canonier,1 hawenolv alſo thought fit inthe ſecond 
part bythe rule of reaſonto demonſtratethe Practicke 
part thereof, and ro deſcribe all ſorrs of Ordnance, 
aſwell ſuch as are, and haue beene vſcd in forreigne 


p win 
Nations, asthoſe that are founded in England , and both the ancicnt and 


the moderne of both : wherefore I holdir needfull for compiling of the 
whole worke as compleateas I can, to declare by whom,and how this fo di- 
velliſh an inucntion was firſt brought ro _ Y fano reporteth, that the 


invention and vſe aſwell of Ordnance as of Gunne-powder, was inthe 85 
yeere of Qur Lord, made knowne and praQizedin tne great and ingenious 
Kingdome of China, and that inthe Maratyne Provinces thereof, there 
yet remaine certaine Pceces of 0rdmence, both of Irenand Braſſe, withthe 
memory of their yeares of Foundings ingraued vpot them,and the Armes 
of King Yitcy who he ſaich was their inuentour. And it well appeareth alſo 
in ancient and credible Hiſtoryes, that the ſayd King Yitey wasa great En- 
chanter and Nigromancer, who one time ( beeing vexed with cruel! 
warres by the Tartarians,) coniured an euill ſpirit that ſhewed himthe vſe 
and making of Gennes and Powder . the which hee put in Warlike praQtiſe in 
the Realme of Pegs, and inthe conqueſt ofthe Eaff-1wdies,and thereby qui- 
etcd rhe Tartars, The ſame being confirmed by certaine Portizeales that 
have trauclled and Navigated thoſe quarters, . and alſo affirmed by alerter 
ſent from Captaine «Artred written to the King of Sparne + wherem recoum- 
ting very diligently all the particulars of (5yns, ſayd, thar they' 


long fince vſcd there both Ordnance and 1 wa and affirming __ 
| that 
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that there hee found ancient ill-ſhapen Peeces, and that theſe of later 
Foundiogs ace of farre better faſhion and metrall then eheix ancient were. 
Some alſo imagine that Powder and Ordnance were inuented by the fa- 
mous Mathematitian Archimedes, who made vic of them atthe fiege of Syr«- 
c#ſ« in Cicillis , and they ground that ſuppoſition vpon Yieruais, who 
reporreththat one of his engins with &« terrible noyſe did ſhoote foorth 
great Bullers of ſtone : which by reaſon of that reporc could nenher bee ſup- 
poſcd the Catepwlta,Balifts Scorpion, nor any other of his knowne cngins. O- 
thers ſay that Ordnance and Powder were vicd in the time of Alexander the 
Great, who havinga purpoſe to beſtegea City neerethe river Genges, 
was diſwaded from it by ſome of his good friends that told him, the Ci- 
rizens thereof were ſo much fauoured of 7epiter, that he viually ſent Light. 
ning and T buwder from their walles, that deſtroyed whoſocuer offered to aſ- 
ſaultthat City. And indeede if we ſhall well conftderthe nature and effeR 
of Powder and Ordaance, we ſhall finde them to come fo neere vare natu- 
tall thunder and lightning, that I thinke we may wellſay, that as Nature 
hath long time had her T hunder and Lightning, ſo Art hath now hers. Di- 
enifius Halicin his firſt booke of Antiquities reporteth, that Alladins the 12. 
Kiog of the Latinsafrer e/£near,had inyented a meanes by artto counterfeit 
Thunder and Lightning, of purpoſe ro make his Subfesbeleeue him to be 
a God, yet inthe practiſing t{treof he burned his houſe and himſelfe toge. 
| ther, each of which inay be probably conieQured ro be done with the ma- 
terialls of Powder and Ordnance. Others affirme that a Monke of Germany, 
named Brihold Sheunart,otherwiſecalled the Blacke, Vpon a cetratne time 
(notthinking vpon Powderor Ordnance) inthe yeere of our Lord x00, 
hauing in his Morter a mixture of Sulpher and Nutr for another vie, by 
chancea cole of fire falling into the ſame, cauſed it ſoto rarifieand blow ir 
ſclfc away : that hee beeing therewithaſtoniſhed, ſearched into rhe cauſe 
thcrof, & vpon further tryalls, he found that the hot and dry qualities of rhe 
Sulpher being with coale and moyſture combined and wrovg|:t together, 
with the cold and moyſt qualities of rhe Nyrer, was apt by force to be ſo- 
dainly valoſed with great rarefaQion, wherby by little and little he brought 
that vohappy inuention of Gun-powder and Gunnes to perfeRion, to make 
vic thereof/in Warres: which he revealing in ſhort ſpace made it common. 
 Zeraldas (aith,that at the firſt inuention of Ordnance they were all called by 
the name of Bombards(a word compounded of the verbes Bombs,which ſig. 
nifieth ro Sound, and of 4r7dcoro burne) and they thar vicd them, they cal- 
led Bombardiers, which name is yet partly retained. After which,as Beribol. 
aus ſaith, they were called Twracieand T wrrafregiof the breaking downe 

, of Towers and Wals:and by lobn de monte Regiothey were called 7 ormenti: 
their Shot Sphere rormentaria, and the Gunners Magiftri tormentorum, Bur 
, now Ordnance are eyther named at the will of the inventors, cither accor- 
ding to his own name(asthe Canon was)or by the names of birds and beaſts 
of prey, for cheir ſwifrnes, or their cruelty: as the Faulconet Faulcon, Saker 
and Culucring, 8c. for ſwiftneſſe of flying, as the Bafiliske, Serpentine, 
Aſpike Dragon,Syrene,&c. for an WE pRnng-— | "Avg terrible» 
nes1s properly and wittily exprefſed by the Latin Poct Forcsſtorius, 2s 
Con- 


- 
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Continus can terrificis beremtia bombis 

Hera & flamifferum, tormema imitantia fulmen, 
(orripiant, Y ulcane tum dum Thentonas armas 
Inventum ; dum tels Itnis mortalibss afers 

Nec Mora, Signantes certams fibi quiſque volucrew 
Incluſum ſalucrum civeres ſulphurg, nitrumg; 
Materians accendunt Seruatain veſle favills 
Fomite correpts diffuſa repeme ſarit vis 

Ignes circumſepta: Simulg; cita obice rupts 
Iniruſam impellit glander volat ile per awras 
Siridnla et exanimes peſcim per Prats iacebunt 
Deieds volucres magno micat ignibus Aer 

Cum T onitr»: qu0 Silua omnes Ripaq; recurue 
Et percuſſa imo ſonuerunt equere funds, 


I mitared by the Author, in Engliſh thus: 


What Horrid roares proceed from Bowbards ſoules . 


Py ayre made fire, T ormentsof lightning flaſhes 
From earth exhald, with vapours: Ys/cen howles 
For that now on carth men can make thunder daſhes , 
Ingenious Art now Aping Natures worke, 
Giues alſo name of birds and beaſts of pray 

To Gunnes, wherein maine cruelty doth lurke, 
Whenpowdred Peter, (les and Napths afllay 

To force the Sphzricke ſhot ourflye Report, 
Andby Report to makethe Welkin roare, 

And Siluan cauernes, Echees lowd retorr, 
Barter, Sinke, KYl,yerayming miſchiefes more : 
For mercil:ſerhey't ſpare nor high nor low, 
Poore,fatherlefſe,nor widdowes will they know. 
The deuills birds I thinke were fatter names 

To call them by,that ſpit ſuch cruell Aames. 


R. N. 
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Where Ordnance were firft ſed in theſe parts. 


kk DUOGH Avulss Interianss the Ligerian Hiſtoriographer , a graue 
: NJ) andanthentick Author wrireth, that in the yeare of our 
4s Sy Lord 1366, when the Warres were hor betweene the 

MS >) / enctians and the Geneweſes, certaine Germaines preſen- 

X FP ted rwo Peccesof Iron Ordnance (wrought by hand) 

> vnto the Seignery of Yenice, with ſome proviſion of Pow. 

derand LeadenShotz who recciued them very thankful- 

ly; eſpecially ſeeing how that diabollicall vnknowne 

furic had not oncly exceedingly feared, but alſo ſlaine ſo many of their Ene- 
mies, that thereby they preuailed and obtained a wiſhed viRory againſt 
rhcir aducrlaries, and accordingly got their owne deſcignes. And Paslus 
Tevins in his third booke reporteth , that the firſt Field Ordnance that were 
vicedin /taly, were inthe Warres betweene the Banxitoes of Florence, and the 
houſe of Meages brought by B ariholmes Coglions, and thatthe Prince of Fer. 
rars hauing reeciued a hurt in his foote by a Shatt, from one of thoſe ſmall 
Peeces (mounted vpon wheeles as hee noteth.) The Prince caracſtly com- 
plained, that Cozliont had behaued himſclfe that day very maliciouſly againſt 
him, by vſing ſupernaturall Barbariſme, in making ſuch horrible and vnac- 
cuſtomed Tempeſts, ro beat and ſpoyle his Men with, who had none other 
Weapons todefend themſclues, but onely Swords and Speares. Laonices 
Chalonin his fifth booke , reporteth that Mahomer the great Turke at the 
Sicgcof Conſtantinople, inthe yeare of our Lord 1419, plantcedagainſt it one 
peece of Ordnance, that he diſcharged fleuen times in one day , which con- 
ueycd a bullet of 300 pound waighr,and made the ground tremble a furlong 
round abour it(at the diſcharge)with the report thereof, And he further at- 
firmeth that the Grec/ans anſwered him againe with Peeces that ſhot bullers 
of 150 pound waight, Pelbdor Virgil in his fifch booke of the Engliſh Hiſto- 
ry writeth, that inthe ycereof our Lord 1425 ,inthe beginning ofthe reigne 
of the French King, Charlesthe ſeauenth, the Engliſh bauing befedped the 
Towne of Maxr; (o bartered the wallesthereof, that they ſoone fell to the 
?round, And Munſter in his ſecond Volime writeth, thac the Duke de Barre 
143 1,was defeated by the Count de Y adement ,- by meanesof the Ordnance 
that hevſed (both Canon and Culucring)which was a matter then ſs new and 
rare, that the Count himſelfeart the ſhooting them off, fell alwayes on his 
face to the ground for feare. Ordnance were alſo vcd by the Almaines about 
the Coaſt of Dewmarke inthe yearc 1434. Pavins Iovins and Guichardine re- 
late that Charles theeight' of France hauing vnderraken the Conqueſtof N4- 
ples, vied Ordnance both inthe Planes, and vpon the tops of high moun- 
taines, Andthe 1raliens thatdeſcrbed hisreturne,ſaid, that with his ſouldiers, 
he drew them vp ouer the tops of the Appenyne Mountaines, and fo from 
place to place with admirable ceurage,w here by reaſon of the ſteepneſſe and 
roughneſlc ofthe place, horſes and cattell could not bee imployed ro draw 
them, Luc his horſemen didthencarry the Shot & other Munitions to them 
belonging 
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belonging,cach of them alittle. Camels Yirelli is ſaidro have invented the 
Piſtols and ſmall Hand-gunucs for horſemen, whereby Ferdinand of Aragon 
diſcomfited the Freach and Almaines. Muskets were inuented for foote- 
men, and firſt vſed atthe Siege of Rhege in x52 1 : fince whichtime their in- 
uentions haue been ſo infinitely varied as no man can fully expreſſe; which 


now ſhall ſuffice me, and I hope will giueſatisfaQionto other men alſo. 


Cnay. III, 


Of what formes and faſhions Ordnance ere firft made. 


Aptaine Y fax ſaith, that at the firſt inuention of Ord- 
> nancethey madethem of yronbars by hand, with yron 
AY hoopes, and of ſcucrall faſhions, as may appeare inthe 
precedent hgure at «and 5, 
Þ The firſtwaslike to the common drinking Cannes 
 (vicdin £xe/and)tapring leſle & lefle towards one end. 
& hauing alſo a tapering skrew at the breech to faſten ic 
into a peece of timber : but the ſame growing wider 
and wider from the breech tothe mouth- wards, made the Shot thereof to 
ſcatter and to be of little force and of leſſe (and moſt vncerraine) direRion : 
theſe long ſince are quite out of vie, and for their faſhions they were called 
Screwed T apers. 

Theſccond fort were called A batte mwrs,or Beate walles, and is repreſen- 
red therein at 2, they were not much vnlike Bowbards, but were laide in 
Troughes or Trunke carriages with 4 truckes and two tymbers that riſe vp 
at the breech to ſtay it iathe carriage,andtoperforme the office of the Trun- 


nions therein, 
Thethird was callcd an Elbow peece, andis repreſented at z like a mans 


arme bended at the E/bow orthegonally, orat right Angles, whereupon it 
rooke that name, bur it being alſo of little force, is likewiſe left and of no 


. vſe. 
The fourth was a Bombard chambred which ſhot round ſtone ſhor, 


and is ſeldome(withour alteration) vſed. 

The fifth wascalled Scales mor, or the Scale wall, not much vnnlike our 
Stocke fowlers, theſe two laſt are repreſented at a in the ſaide firſt figure #, 
differing onely in that our — which are madeto mount, and imbaſc 
them by a ſliding Standerd with holes and a trucke at the foot thereof. 

And the fixt is like a Chambred Canon Perior, but that the Chamber is 
made of a Peece by it ſclfe skrewed into the Chaſe, and hath Truunions as 
is repreſented at Y1 in the firſt figure,þut by reaſon of thegreat trouble to 
$krew it,the ſame isalſo out of com ſe. 

The ſcucnth Pecce is nothing valike our Portingalc-baſe, which with her 
Chamber, Tayle,and Hand ſtearne,to guide and dire it vntothe aſſigned 
marke, 3s is in the ſame figure repreſented at 2, being yet with vs of vie, c- 
ſpecially in ſmall veſſells at Sea. 

The three laſt chey ſometime did worke by Forge and Anuill, yet 


ſometime they did caſt the two firſt of theſe 3 both of Iron and _ 
G3 


_ 
m_—— — 


-— —ODD<T I 


i — cw... 


4-2 


" ThePrattiſe of Artillerie. 


C__— ——— EEO OO 
—— —— > TO _ 


And thus much may ſerue to haue ſpoken of the Ordnance firſt formed of 
Antiquity, 


— — 


CHnay. V. 
Of former forreigne Foundings 6f Ordnance, 


—  — 


<< Vnne-Fornders about a hurdred , ora hundred and 
fifty yeares paſt did victo caſt Ordnance more poore, 
7 weake, and much ſlenderer fortified thennow, both 
4 here and inforreigne parts : alſothe rather becauſe 
” Saltpererceyther bcing ill or nor refyned, their ſulphur 
;, vaclarified, their coales not of good wood, or elſe 
il; burnt, making therewith alſo thcir poweer cuilly 
recciptcd, flenderly wroughr, and altogether vacor- 
ncd, made it prooue to be but weake (in reſpeR of the corned powder made 
now a dayes) wherefore they alſo made their Ordnance then accordingly, 
(that is much weaker then now: )for the powd-r now being double or tre- 
ble more then it was in force of rarifation and quicknes ; requircth like- 
wiſeto encreaſe the Metralltwice or thrice more tho?n before for cach 
Peece, For whereas then they allowed for the (07 8» pound of Mettall 
for each pound that ths Shot wayed, now they allow 200 pound & more 
for each pounJ of the Shot: and for Caluetingsthenthey allowed but 100, 
and for Saker, Falcon, and lefſer Peeces they were wont onely to allow 150 
for one. But no x for the Culuecings they allow 300, and for the ſmall 
Orenance 4c6 pounds, for cach pound their ſeuerall ſhots of caſt yron is to 
weigh. And as for forreigne Foundings that it may appeare how they dif. 
fer irom our Engliſh Ordnance , For [ ſay that in Spaize , in Germany,and 
in 1:a/y, they reckoning their Caness and Culwerings by the weight of their 
yron calt ſhot, they make atthe leaſt renne ſorts of eyther, For they haue 
Canons Ot 16,20,30,40,50,60,70,80,107, and 120, and Culuerings of 14, 
20, 30,40,50,60,70,809,100,and 120, calling them Canons or Culuerings 
of ſo much as their Shot weigheth, having ſcuerall heights of their Diame- 
ties, wherein although the Canon of 20 or of 30,8&c. ſhoote yron ſhots of 
cquall weight, with rhe Culuering of 200r of 30 being of like numeration, 
and alſo of like height of Bore, for the Cannon of 30, ſhooteth a Shot of 
30 pound waight, and fo likewiſe doth the Culucring of zo, & the like is to 
be vnderſto0J of the Canor/and Culuering of g0, 60,80,or of 100 pounds, 
and fo of the'reſt : yer doe they differ inthe length of their Chaſes and 
fortification of their Merttalls, for the Canons are but about 18 Dyametres 
of their Bores in length, wheregs their Culuerings are about 32 
Dyametres of their Bore long. And Beſides they likewiſe differ in fortifica- 
tion of Metrall, : the ordinary Canon being in her Chamber but? of her 
bore ; and at her Trunnion but *, andat her Mouth but ! of her bore 
in thickneſle of Metral, whereas their ordinary Culucrings are fortified 
withihs whole height of their Bores in their Chamber and with :: at the 
Trnnnions, and with 3, ofthe height of their bores , at their Mouthes in 
| thicknes 
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thickneſſe of mettall, Now becauſe the Meaſures and Weights inthoſe a- 
forenamed Dominions doe not agree at all with ours , their pound Troy 
being about one ounce anda halfe lighter thea our pound Haberdepoyz, 
and their feete and inches Braſes, and Falwes likewiſe differing them- 
ſclues, and much more from our meaſare of foote and inchof Afsize in 
England, as may appeare by the Scalehere annexed, with the ſeuccall Ta- 
blcs;both theirs and our Ordnance ate better to be diſtinguiſhed & vnder- 


Viena 6 a Pace 


bt _—Aw_ 


Venice &> Verona 8 a Pace 


g—_— 


S——— 


_—_—_— —— 


| | Grecia 10 4 Pace 


| | Bavaria 6 a Pace 
. Li Of A _—_ 
+ | Antwerp 10 4 Pace 
foote 11} — 
Ferrara $ a Pace 


Loraine 10:4 Face 


Fraunce du Roy 8 a Pace 


England 20 4 Geo: Pace 


A Table of ſtood in their Weights, Bores, and Meaſures, then many 
Heights. words can explaine, I haue firſt therefore wiſhed, that my 
Ib. inch, Brethren and louing countrimen (Engliſh Canoniers)ſhould 


RT) be allo acquainted with thoſe forreigne Ordnance; leſt per- 
16—g? chance being commanded to ſerue with ſomeof them, they 


20—5+ vnhappily ſhould at fuſt be dangerouſly miſtaken therein 2 
30—6 whereforeT hane likewiſe here annexed a Table,which will 
49—6; 8 neerelyreducethe Spaniſh heights vnto'our meaſures | of 


50—7; inches, andforthereft in theirweights aro ſo nigh 
60—7, | 
_ v5 on —— mem - mx _ _ <7; 
I SR ſerue forthem all in like fort,ax hic rwo cxawples following 
120—9; will I hope ſatiſfie, as > 
Example 1. 


Adthittherebe a forreigne Caves ot Calarring of 40, and the heightof 
the Bore thereofbe required. 
Looke in this Table againſt 40, where you ſhall finde 65, ſo = may 
STI te Bone ereof is to bee 6 inches 7 of our Zuglifh Meas 
Urcs. 


Example, 
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Example 2. 


And in like mannet fora Canon or Culuering of 60, you may finde ſeuen 
inches and}. Bar you muſt remember to allow 4 partofchar height leſſe, 
forthe height of cach ſhor,for the due yent thereof, as ſball heteafter bee 
further ſhewed. 

Wherby you may alſo perceive that the wonred allowance of * ofaninch 
for the ſhot lower then the Bore of the Pecce : for all Peeces Great and 
Small is no 200d proportion for allowing the vent generally, being but a 
generall Ezgl;ſh error,and reietedby vaderſtanding Gunners, as hereafter 
when we ſhew how to finde the due vent for cucry Pecce ſhall moreatlarge 


appceare. 


InFraxce they haue vſually theſe 6 Peeces. v:F. 
Bore. Leng. ' Shot. 
deg. d. ) (6. 
Cantn——_ 6——I-——3}3 
Cul, —=5 ——27——16 
Baſt, ng en 
At —z — 3 G=mmnn—3 z 
1 Fale ——2;j—36—} 


And 3 ſorts of Shot, Stone, Iron and Lead , whereof the firſt is tothe ſc- 
cond ſubtriple, and the ſecond to the third Subſe/qvitres in waighbt. 


———_— 


—— ——— I_ 


Cnay. VI. 


Of later Pounding for leoitimate Ordnance. 


He Emperenr Charles the filth, finding thegreat incon- 

uenience in thoſe confuſed varictics, conſulted there- 

of with his Councell of Warre, and thereupon.com- 

mandcd; That all his Gunne- founders ſhould thenee- 

\ forth caſt all, Capnars of 13 Dyamectres of their Bores 

in Icogth;and tocarry an iron, Caſte ſhot of q5 pound 

| and allowed about 7000 waight of Xerrall tor every 

of thoſe common Canxoxs for Battery : but forre-in- 

forced Caunoxs (that is as ve tearme! euble fortificd Conners) to giue 
them one height of their Bore inthicknes of Me;rall at the, T #vch.boip, and 
1! at the Truwnens, and ! . & the Averh. and to bcalfoiolength ts Dya- 
metres of their. Bore, wa ying in Mettall about; S000 pound. © But for lefſe- 
nedGannens being of like lag he, allowed but 6000 pound of Mextall, be- 
ing : thicke at the Towch-Bole,?, at the 7ruxnions,and |. ar the Mourh.”” © 
Wkereupon theſe bſeruations may well ariſe , That each ſort of 'Ord- 

| \ nance 
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nance that are re-inforced or double fortified , being thicker or richer in 
Merrall both in their Chambers and Chafes then the ordioary or leſſened 
©9919 wr uns "i —_— force - _ Powder to be firedin 
them rhen the others can, withoutdanger, and ſoconſcquently doe greater 
execution againſd any ſtrong refiſting Obiet. And likewiſe —_ way coti- 
ceive that the ordinary fortified Picces may endure more,and de more ſer- 
uicethenthe Lefſenced can doe. 

Monſieur de Alot, Don Lowis de Yalaſcs, and Cond de Bucquoy , late Gene- 
ralls,or Maſters of the Ordnanceto the King of Speywe,confidering the vti- 
lity and benefit of theſe Imperiall Orders, ofthem in their ſeuerali 
times gaue command tothe Founders, that they ſhould thenceforth caſt all 

their Ordnance according tothe proportions and Rules following. 

" Namely, that cuery Ordinary Ca#exof battery ſhould be made to ſhoote 
an yron round caſt ſhot of 48 pound waight, with 2 4 pound of finepowder, 
or 270f common powder, and to be in length 18 Dyametegs of ker bore, 
20d fortified in thicknes of Merrall with ; in her Chamber, and with 2 atthe 
Trunnions, and with 7 at the Mouth, waighing about 6500 pound, 

The re. inforcedor double fortified Cannonsto be fortified the thicknes 
of one Dvametre in Metrall at the Chamber or Piller of fare,at the Trunni- 
ons with * of a Dyametre,and atthe Mouth with | of her bore, which were 
tro bee chzrged with 48 pound ſhot, and 28 pound of fine powder, or 32 
pound of common powder, and waighing about 7000 pound, being 18 
Dyametres inlength. 

The Leſſened Canen to bee; ofa Dyametre of her bore in thickneſſe of 
Mercall at the Chamber, and +. at the Truanions,and }, at the Mourh,ſhoo- 
ting 48 pound ſhot with 20 pound of fine powder, the Chaſe being alſo 18 


Dyametres of her bore inlength,and to waigh about 5 700 pound. 
And to make their Demy-cexnens as the re-infarced to carry yron ſhot of 


24 pound waight,to be 20 Dyametres of the bore in lcngrh of their Chaſes, 
and weighing about 4500 pound. 

The Quarter Canons (re-inforced alſo) 25 times the Dyamerre of their 
Bores in |cngth,and the ſhot of 12 pound, andthe peece ro waigh 2700 

ounds. 

; Likewiſe they gaue Order to caſt their ordinary Coleerivgs 28 Dyame. 
tres of their Bores io length to ſhoote aſhot of 16 pound, with 16 pound 
of ordinarypowder, or 12 pound of fine powder: but for the Leſſened with 
14 pound of common, or 10 pound # of fine powder , and thedouble for- 
tified or re- inforced, with 18 pound of common, or 13 pound of fine pow 
der. And their common demy Culuerings to be 30 Dyametres of their Bores 
in length, and morerich in metrall then the whole Calverings , andtheir 
ſhot to weigh 10 pound, with ro 1b, of common powder,o1? of fine powder 
nargely : 8 pound, And for the Leſſened 9 pound of common, or 7 pound 5 
of he powder: Bur for the re-inforced, 11 poundof common,or 8 pound 
* of fine powder. 

And their Skersor quarter Culverings to bee 32 Dyametres of their Bore 
for length oftheir Chaſes,and ro ſhoote 6 pound of iron ſhot with as much 
fine powder as the ſhot waigheth : and the like for the Fanlcons, F avlconets, 
Rabiwets and Baſes which may be from 36 to 50 Diametres of their pr in 

| H ength, 
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length, and the morefortified. And thus much for Moderne Legitimate 
Ordnance : as for Baſtard Caves, Baftard Calarrings, &c. they ſhoore high. 
er hor, bur are in Chate fewer of their proper Dyametres in length. And 
for extraordinary Peccesthey are of lower beight in their Bores, and in 
Chaſe more their proper Dyamerres in length, them the Legitimate 

arc. And of both the Baſtard Peeces, and of the mary Pecces there 
are Common fortified, re-inforced or double fortified , or leſle, or lefſened 
fortified Peecces, almwellazof the Legitimaee : ras of ſuch thicknes ofmet- 
rall in curry Detnber in jon being compared with their proper Dy. 
2Mmetres,a5 try v1.8 0 we Leſſcncd mrs 1m are rx 
the particulars with their names, waights,and proportions here vnder men- 
tioned, with the Tables | will make manifeſt, 

Ordinary in Venice. 

A Pcece being of aiaches in height the ſhoc waigheth 1 1b. 

At 2 inches and 3, 31b. 7, Ar 3 inches 4 1b. Ar z inches onequar- 
eer5 Ib. Ars inches and :, 6 Ib, Arg inches, 91b. Ar, inches and a 
halfe 11 1þ, At 5 inches 16 1b, Ars inches and a halfe 2 3 1b. 

And note that all theſe ſhoote the full weight of their ſhot in powder, And 
alſo that their pound is bur about 14 ounces Haberdepoy zc. 

And their 0bſer#ations for their greater Peeces appearcth by the Table 
and diſcourſe following. vis, 


Bore, Shot, CPowd, 
inch, lb, lb. 


Canons of 6 inches a” 26 18 
Canons of 7 inches 62 38 24 
(anons of 8 inches 95 64 42 
Canons of g inches 8: 110 76 
Canons of 10 inches 1-9 : 174 136 
Canons of 11 inches 10+] 205 | 146 
Canons of 12 inches I n 245 162 
Canons of 1; inches 12+ 285 190 
Canons of 14 inches 13+-| 3468 252 


The Canons of 6,7,8,9, and ro inches they load with 3 of powder of their 
ſhors weight and load with 3 ladies full of powder for theircharge,cach la. 
dle 3 bals long, Burthe (wons of 11,1241 3,a0d 14 inches, they load with , 


ladies full of powder, cach ladle being 1 Dyametre and a halfe of the ſhor 


a length. Ai the figure following deſcriberh. 


. Dyamctres, which is; of nine which is alwayes accounted to containe 


A The Dragona Deuble Culucring _— 7I4 357 425 2 | 
B Whole Culuering 500 630 315 3703 
( Demy Culucriug 4600 470 235 2796 
D Sakeror ; Culucring 2650 366 183 2181 | 
E- Faulcon 1500 279 889 1659 - 
F Faulconct 850 215 107 1280 
G Re2binet 435 164 823 669 
H Baſc 300 126 63 725 
A Table of Leſlened Legitimate Ordnance, 
A The Dragon or double Culaucrirg 11000 650 325 3164} 
B Whole Cu'uering 6300 570 285 3391 
C Dcemy Culuering 3150, 434 217 2558 
D Saker 2000 334 167 1838 paces. 
E Fau'con 1100 254 127 1514 : 
F Falconer 600 196 g8 1163 
G Rabinet 350 150 75 $895 
H Baſe 300 180 40 842) 


The Prattiſe of Artillerie. 


PO _—_—W 


fo 


You may alſo further vnderftand, that for the 4 laſt mentioned Canons,the 
Ladle deſcribed inthe midſt of this figure ſeructh, being but one Dyametre 
and ahalfe in length of the ſhots height : whereof 4 Ladlefulls maketh yp 6 


waight for waight : namely, ſo much powder as will bee of equall waight 
with the iron caſt ſhot,alwell for theſe as all other Peeces,which although it 
benot exaRly ſo, yet may it ſerue for a generall eſtimate fora ſodaine ſer- 
uicc to gueſle anecre proportion, 


A Table of re-inforced Legitimate Ordnance. 
Weight, Mir.Co. Lew Beft 
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Cnaye., VIII. 


Of Loundings of Baſtard Peeces, with their Names, 
Watzhts,and Meaſures. 


Aſtard Peeces are as I haue ſaid, Ordinary, Re-infor- 
= imcd and Leſſened, namely the Ordinary of one Dia- 
d)Z metre of her Bore inthicknes of Mettall at the Touch. 

9%» hole, Re-inforced of more then one Dyametre,and the 
Leſſened of lefſe then one Dyametre thick there: cach 
' of which haue thename, the waight, proportion of 
powder, and ofthe ſhot allowed as folioweth, 

The ordinary Baſiliske Or Baſtard dowble Culuering IS 
about 26 Dyametrcs in lcogrh, and ſhooterh an iron caſt ſhot of 48 pound, 
with 39 pound of Common, or 30 pound of fine powder , an(] weigheth 

12:00 pounds 

The Serpentine or Baſlard Culuering is in length 27 Dyametres of her 
Bore, and ſhootcth 24 pound ſhot with as much common, or 19 pound 
? of fine powder, 

The / ſpike or Baſtard demy Culuering, ſhooteth 12 pound ſhot, with 12 
pound of finepowder, andis 2 g Dyametres long, waighing 4050 pound, 

The Pellicay Or Baſterd quarter Culuering is 29 Dyametres of her Bore 
in 1:noth ſhooting fixe pound, with as much fine powder, weighing 2400 

ound, 

: Thc Baſtard Fawlcon ſhooterh 3 pound ſhot, with 3 pound of fine powder, 
end is 30 Dy:;metres long,and waigheth 1350 pound. 

The Baſtard Rabinet ſhooterh an iron ſhot of 1 pound ' with ſo much fine 
powder, andis 31 Dyametres ofher Bore in length , weighing 750 pound. 
Theſe aforeſaid are Ordinary Baſtard Peeces for the Reinforced and Leſ- 
ſened ; the Table following will deſcribe. 


A Table of Baftard Peeces reinforced by Mettall. 


Waight 6y mettle Lemell Beſt 
A Baſiliske 14660 Ggg paces, 329 3921 pages, 
B Secrpentyne $100 590 295 3511 
C Afﬀpicke 7600 440 220 2618 
D Pellican 2550 344 173 2044 
E Faulcon 1500 261 132 I553 
F Rabinet 98oo 203 101 1198 
G Baſlc 450 120 72 916 
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A Table of Baſtard Peeces Leſcened. 


Waight by mettle Leu Beſt 
A Baſiliske 10500 595 298 3549 
B Serpentine 6300 530 265 3153 
C Aspyke 3700 400 200 2028 
D Pellican 2109 310 I55 1844 
E Faulcon 1200 2312 118 1407 
F Rabinet 640 182 93 10%6 
G Baſc IS5 139 70 825 


Thus much for the Common fortified Peeces, and theſc Tables {or Lel- 
ſened & re-inforced, as well tor Baſterd as for extraordinary Pceces which 
will further ſatisfie the Reader in particulars then many words : which be- 
cauſe they are plaine enough, I think they ſhall need no further explanation. 
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Of Foundmes of Extraordinary Peeces with thur Names, 
Watrhts an Meaſures. 


Xtraordinaty Peeces hauing as I ſaid, longer Chaſes;and 

lower heightsof Bore then cyther the Legitimate or 
Baſtard Pecces arc neuerthelefle of 3 (orts alſo; as thc 
© Ordinary fortified with one Dyameter thicke of Met- 
y tall at the Touch-hole, and the re-inforced with more 
then one Dyametre, and the Leſſened with lefle then 
one Dyamerre of gheir proper Bore in thicknes there 
at the Touch-hole, euenas we haue already ſaid both of 
the Legitimate and Baſtard Peeccs alſo. And firſt the Ordinary haucthe 
mcalures and wright following, * 

Tic Flying Drzens,ordinary or extraordinary Dowble Culuerings are of 
29 Dyametres of their Bore in length of their Chaſes,and ſhoote 32 pound 
of iron caſt ſhot, with 27 pound of Common, or 22 pound * of fine powder, 
and waig about 12200 pound, ſhooting by mettle,or Mira Com. 638, leuel- 
leth 3 1 9paces,belt 3790 paces, 

The Syreme or extraordiaary whole Culuerings are 40 times in length, the 
height of their Bores, weigh 6906 pound, and ſhoote 16 pound iron ſhot, 
with 16 pound of Common,or 12 pound; of fine powder,ſhootingby met- 
tle 560 paces,leuell 25opaces, beſt 3332 paccs. 

The Flying Sparrowes, or extraordinary Demy Culverings are inlength 41 
times the heightof their Bores, ſhooting 8 pound iron ſhot, with 9 pound 
of Common powder, or 7 pound * of fine powder,and waigh 4100 pound, 


tooting by Mettall 420 paces, leuell 220paccs, at the beſt Randon 2499 
Paces. 
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The extraordinary Sakers, or Quarter Culuerings extraordinary, are 42 
times in length, the height oftheir Bores : and ſhoot, a ſhot of 4, pound of 
caſt iron, with 6 pound of Common , or 4 pound * of fine powder, and 
weigh 2350 pound, ſhooting by Merrall 3 16 paces, levell 155 paces, Beſt, 
194 1 PaCCeS. 

The Extraordinary Faulcens have 43 times the height of their Bores in 
length of their Chaſes, ſhooting 2 pound of iron ſhor with 2 pound of fine 
powder, acd weigh 1350 pound, ſhoot by mettal 249 paces, Leuel 12, Pac. 
Beſt 148 1 paces. 

The extraordinary Rabinets , or Paſſengers , are 44 times their Bore 
in length, and weigh 775 pound, ſhooting rpound of iren ſhot, or 1 
pound z lead, with 1 pound ; of Common, or 1 pound = of fine powder, 
ſhooting by mettle 192 paces, Leuell 96 paces, Beſt x 142 paces, 

The extraordinary Baſes weigh 450 pound,and are 45 Dyametres, their 
ſhot are = pound of iron, or 3 of Lead, with as much fine powder, ſhoeting 
by the Mertrall 147 paces, Leuell 74 paces, andat their beſt Randon 876 


aces. NY 
: The Re-inforcedand Leflencd extraordinary Peeces are made apparant 


by theſe Tables following. 
A Table of Re-inforced extraordmary Peeces. 


Flying i By Mettall Leal Beſt Wairght 
A Dragon 658 329 pacer, 3936pacer. 14000 ib, 
B Syrene 590 295 3511 $1000 
C Sparrow 440 230 2618 4600 
D Saker 348 174 2044 2600 
E Fauleen, | 26r 130 553 1500 
F Rabinct | 202 101 1198 800 
G Baſle 154 77 " 1926 500 
A Table of Leſsened extraordinary Peeces. 
Flying By CMettall Lewel Beſt Waieht 
A Dragon 595 pacess 297 pacers | 3549 10500 bb 
R Syrene 530 26 5 31 52 6300 
C Sparrow 400 200 2018 3700 
D Saker || 310 IS5 1324 2100 
E Fanlcon 236 1:8 1407 1200 
F Rabinert ' 93 1081 650 
G Baſlc I 39 69 829 350 


Therereſts yet another kind of modemne Forreigne Peeces inuented by 
Inan Maurige Lars that ſhoote onely Stone or Murthering Shot, which are 
onely Taper bored intheir Chambers, not much vnlike our Drakes, wherc- 
of there were 3 ſorts. 

The firſtofrhem were 1 5 times the Dyamerre of their Bore in length, 
and called Kebaffes. z 
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The ſecond fort were 16 times their Bores io length called a (racher, 
And the third were 17 Bores in lengeh,and called Ferrates, all which are 
repreſented in the third figure at #. | 
Theſe laſt mentioncd(asalſo our Dretes) may eyther be reckoned among 
the ſorrs of Canon Periors, (being they are neerer the lengrhof Dyamerres) 
but ſhooting iron ſhot, arc neerer vatothe forts of Canndns of 
wherefore | conceive rhey may properly bee eſtimaced as Baſtards tothe 
one, or cls as extraordinary ts the other of rheſe ſorts, for the reaſons be- 
CR And thus much may ſuffice toſpeake of Forreigne Foun- 
6» . 
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Of or Engliſh Ordnance diftingwiſhed into 4 kindes, and 
thoſe generally dinided into ſeuer all ſorts 
as followeth, 


He Ordnance that are vſually founded in England,may 
very fitly be diuidedinto foure ſeuerall kindes in re- 
ſpet of the height of their Bores, length of 
their Chaſes, Fortification of their Mertrall, and 
the vies for which they are co ſerue, whoſedifferen- 
ces each from other I here intend to ſhew in generall, 

[ beginning with the Greateſt ; namely , the Canons of 
Battery, which we reckon to be the firſt kind, They dit- 
fer very much from the other three kinds, as wiltappeare by compariog the 
height of their Bores, with the length of their Chaſes , The height of their 
Bores bring allbetween $ inches,,and 6 inches Dyametrezand the length of 
their Chaſcs being betweene 15 and 22 Dyanetres of their proper Bores, 
in fortification of mettallthey differ alſo, forrhar thcy never exceede one 
Dyametreof their Bores inthicknefſe of Merrall at the Touch-hole, They 
ciffer invics, as being onely wicd in Batteries, which the reſt are not cx- 
cept the Culucrings (which arc ſometimes alſo vſed to pierce and cut out 
tnoſe rumes that the Canons hauc looſened and ſhaken) Cannon ſhor 
being heavieſt , becauſe greateſt, therefore onely and moſt fly vicd to bar- 
ter the Enemies Walls, Curtins, Bulwarks, aud Defences : Of rhe Cannons 
of Battery there arethree ſorts: Namety,thedouble Canon,orCanon Roy- 
all, or Canon of 8, whoſe Boreis 8 inches and vpwards, in the height of 
her Dyametre, and being 15 or 16 Dyametres long in her Chaſe,the ſecond 
ſort is called the FheleCanen, or Canon of feuen, being 7 inches in 
height, and about 18 Dyamerres long, The third fort of this firſt kigd are 
the Demy Canons, of about 6 inches in height ofthe thot,and 20007 22 vr in 
metresin length, Of this kind may efforhe Hiniosr and Drakes be recko- 
ned. Ofthe ferond kind wee reckonthe Culnerings and their gy" 
wh1 
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which arcin height of Bore between 5 inches and +, and 1 inch + Dyametre, 
and in length of their Chaſes they may be betweene 28 and 60 times the 
Dyametre of their owne Bores, and in fortification being neuer leſſe then 
one whole Dyametre of Metcall in thicknes at their Chabers: Of this kind 
are many ſcucrallſorrs ; namely,all ſuch lefſer Ordnance as ſhoote iron ſhor, 
Asthe double Gon, the whole Culuering, Demy Culuering, Saker, 
Faulcon, Faulconet, Rabiner,and Baſe,&c. whereof 1 ſhall hereafter ſpeake 
moxe in particular. The ſmaller of thiskind are of the more Dyamerres of 
their Bores in length , and better fortified in thicknes of Mettall , each 
having alſo reſpeR to their owne prpper Bore. Of the third kinde are the 
Periors, or ſuch Pecces as onely ſhoote Stone, or cls Murthering Shot, both 
which, and Fireballs may bel.kewiſe ſhotour of any of the aforementio- 
ned Ordnance. And there are alſo ſeuerall ſorts of Pceces of this third kind, 
all which are diſtinguiſhed from the Ordnance of the fourth kinde, for divers 
reſpeRs,cſpecially torlength , being 8 or more Dyamerres of the Bore at 
the Mouth inlength of their Chaſes, The ſorts of this kind arc the Canes 
Perior,the Periers, the Port Peece, the Stocke Fowler, the Sling, Bombard,&c, 
of cach of which more ſhall be ſaide in their proper places hereafter. Of 
the fourth kind are all ſort of Peeces thar cither ſhoote ſtone ſhot, Fireballes, 
Murthering ſhot, or cls no ſhot at all-The ſorts of this kind are the £A/orter 
Peeces, Mwriherers, Pettards,&c. being in length vnder 6 times the height of 
the Bore of their Moythes, of cach ſort of this kind ſome are bigger, and 
ſome leſſer according as the aftigned ſeruice requireth, 


AT able out of Alexander Bianco, each pace two foote 


and a haife for Randons of the 6 Poynts ef 


.the Gunners Juadrant. 

Poynt 

uy.vM 1 2 3 $48 6 
Faulconet i180 750 1275 1590 I710 1785 1800 
Faulcer 260 1100 1870 2332 2508 2618 2640 
Minon 249 1000 1650 2046 2340 2412 2440 
Saker 300 1250 2125 2650 2850 2957 3000 
Demy Calucring 348 1450 2465 3074 3306 3451 $480 
Culncring 360 1500 2550 3180 2420 3570 3600 
Demy Cannon 312 1300 2210 2756 2964 999094 3120 
Canonoeſ7 324 1350 2295 2865 2978 2213 3240 
Canenof 8 360 1500 2550 3180 3420 3570 3600 


This Table ſeemeth to bee Calculated after the Comon Pace, which is 
but 3if rhe Geometricall Pace, and muſt out of doubt be ſs vaderſtood, 
as he himſelfe in ſome part of his Booke acknowledgeth, which I thoughe 
fit to giuenotice of to auoid miſprifions, and for making the marter more 
plaine, Whichthe Reader may reduceby taking : of cuery number. 

I hauc here alſo added another vſuall Table for Engliſh Ordnance, 
whercin' 


ha.” 4 
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whercin I acknowledge ſome errors are, becauſe exaQnes in Tables of this 
Nature isnot to be expected, by reaſon of the infinite diuerfities of Marteri- 
alls and Accidents : But it may fo become vſcfull nevertheleſle, becaule it 
reſonably pointeth at what ſhould be in this matter expreſſed preciſely, if it 
were poſſible, which the curteous Reader I hope will accept of yntill ber. 


ter Come. 


A Table of Ordinary proportions allowed for Engliſh Ordnaxce. 


= > 4 : MN > = 
I (tf it INE. Þ IE y bY 
" [FE 0-1 © © BO 20-08 
, BD vS a I a BD q = Y, 
3 | F 
Canon Royall, ;, Inches inch, |1b. Ib. inch. inch. foor. lb. 1b, 
or, Canou of $ 73 6z 40 234 I4 12 $000 27 


Canonof 4 7 3! 39 _ 13: x1 7060 18 


Demy Canon { FR. BB: Zo It; To 6008 14 


5 45 5 14 19 9 4300 10 | 

Whole Culue. 2 f4 5 I; I5 30 IO I2 4409 13 | 

- | 52 FL 2 $5 [22 It 4600 I5 | 

107 i 9 - 17 7 2200 6 | 
Demy Caluc, 3 48> \463 35. 18 8 It 2400 7} 
463 is [TT I-29 2500 8 
$7 113F — 8 = | 1400 4 
Saker 2 $4 [39 00 GG 04 07 Rn oh 
4 30 5! + 323 Io 1600 5g 
Minion | 3s 3 33|| 3% ®s $3 55. ew 6 
Falcon 4 |? jÞs 3/6 $| ws 
a + |: |Þ '7|''wn 3% oa 6 ons 
Rabiner 4 | > | p © ms, *5 yo 1 
Baſc 4 I; 1 3 x 9 - 23 am 4 


For the C#lverinzs whoſe ſhot weigheth 18 pound, you muſt abate: 
which is 3 pound, for then the powder mult weigh 15 pound. 


Forthe Canon abate '. 
For a generall obſeruation take that a Ladle 9 bals in length, and 2 bals in 


breadth, will yery gcere containe the iuſt waight in powder, that the iron 


ſhor for any Peece waigheth. ; 
And alfo that the powder here mentioned is for Serpentine powder, 


which being now out of v{e,the Corne p_—_ being ; ſtronger , therefore 
7 Of theſe weights is to be abated, as in the laſt Colume appewreth. | 
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CrnaP. XI. 


Of the Canons of Batterie particular or of the firſt kinde, 
and their ſorts. 


XC T would be too tedious and long, yea andalmoſtim- 
> poſſible ro ſhew all the differences gnd inequalities in 
as b) the Weights and Mcaſures af ſencrall Peecesof one 
R | lam: kind and ſort of Ordngace that haue been caſt, or 
'\t SMP LR yet areat this time remaining in ſeuerall Forercſles of 
% g I'D England and other countries, beſides ſuch 28 arc hereSc 
gz Wd) there yer daily Founded or vfually made cher accor- 
ding ro the Princes and the Officers of the Ordnance 
inuention 1g wills, or ſome Founders opinions and ſcife conceipts. But 
f1aſmuchas it is a n:tter of greateſt importance for every Gunner that tas 
kech chage ot Ordnance, ro know pertedtly ob what kind and ſort every 
Peccethat is committee vnto him to manage and (crue with,is;and whether 
tcy be ſufficiently fortified or not, and to diſcezne and} examine whether 
any def. & beamongftrhem , andſoto beable thereby ro iudge what pow- 
dercach Peecein loading is ableto endure, with ſaferyro performe her vt- 
rermolt ſeruices, confidcring then withall that Powder is now reduced into 
a greater perfeetion for force then formerly it was, wherefore former pro- 
portions are to be altcred row: otherwife by ignorance or overſight they 
may more cndammage the owne ſidethen the, Enernies. Some Peeces 
being but poorely fortified, are too long tobeareaſufficient loading, others 
are root ſhort ro barne their full chaxgge of powder requiſite to carry 
their ſhot home to the aſſigned (eryices ; ome are too ligbr and, and ſome 
roo heany in their breechcs, by miſplacing their Trunnions in making The 
mold for their foundiegs, being toe light they danger the vawmures, and 
by bring too heavy intheir Mettallrowards their Breech, they become yn. 
weldicand troubleſome to Manage. | 

There are three ſorts of Canpns of Batterie, namely,the Camon Reyell, or 
double Canon, they are viually x5 times in length , the Dyametre of their 
Baxes, which.is about 8 inches inheight. 

Thenext is the Whole Cawon, or (asitis called) the Cayen of 7, being 
abour 7 inches in Dyametre of Bore, and in length of their Chaſes about 
1 8 fuck Dyamerves. 

The third ſort is the Demy Canem, which tsabGut 6 inches, and: in Dya- 
merre of Bore , and their ordinary fortifications for each af theſe are ;of 
dyzmercethichein Mertalt at the Chamber, and's arthe Trupgiens,and; at 
terCoroniſh, and {atthe Mouth, Butof late fome Founders baue giuen 
yato the Demy Canons the full thicknes of one whole dyametre in Mettall at 
their Chambers; aHowing for cucry one pound weight of their ſhor ſogre 
220- or £43 pound of Metrall (far the biggeſt of Fax kinde) and more, 
others in proportion for the keaft. 
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Theſe three are onely yſed in Batrerics againſt ſtrong Walles and defen- 
ces of the Enemies, becauſe their greater weight of ſhot doth ſhake more thE 
the lighter can namely morethen the demy Culucring, (although the ſame 
ſhooterh and pierceth further) as by experiences daily ſecne.But forreigne 
Canons were formetly, and are in ſome places,as we hows already ſaid, na- 
med according to the weight of their ſhot, being of 20,30,40,50,60.70,80 
90,100 and 120 pound, and moſt of them 18 rinfes the dyametre of their 
Boxes in length of their Chaſes, © 
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CHaPe, XII 


Of Culuerings, or the ſecond Kinde of Ordnance, with 
their ſeucrall ſorts. 


He ſecond kind of Ordnance arethe Culverives , of 
which are fiue ſorts, the Saker, Favlcon, Falconet, Ra- 
binet and Baſe, wherein the Moderne founded Culze- 
rings,Sakers,&c. doc much differ alſo trom the Anci., 
ent, and our moderne Engliſh alſo from the former 
forreigne Ordnance, eſpecially in Length, Bore, and 
Fortification, for that in former forreigne Foundings, 
they didas we ſaid before caſt the Cu/#erings to ſhoore 
irq ſhot of 14,20, 30,40,50,60,70,80, 100, and 120 1b,waight,and called 
them C#/uerings of ſo much as their iron ſhot was in waight, and they then 
allowed them not abouc 150 pound weight of Mertad for cach pound 
weight of their ſhot, and allowed themalſo to be but berween 24 & 32 dy- 
ametres of their ſhort in the length of their Chaſes, with one dyametre of 
thicknes of Mettall (atthe moſt) in their Chambers or Columes of fire, 
each Culucring b:ing now 30 or 32 dyametres of their Bore inthe length of 
their Chaſcs. | 
But of late (as I before ſaid) they allow Falcons and Falcenetsto bee 36 
or 40 dyametres ef their bores in lengrh,& 15 or 1; of metcalat their Cham« 
bers, with 250 pound, 300 pound, and ſomerimes more of mettall for cach 
pound their proper ſhot doth weigh. The ſorts of this kind by reaſon of their 
greater lengths of more dyametres ſhoot further & pierce deeper thenthoſe 
| ofthe firſt kind, being loaded withas much powder as can be burntin them 
whilſt the ſhot remaineth within the Cillinder of the Peece, but being loae 
ded with lefſe, it abateth her vtmoſt execution , if with mbre it increaſeth 
their danger of breaking the Pcecce , and ſame of the powder will goe 
then our vafired, or it being fired out of her Chaſles, &c. lictle or _—_— 
doth further the courſe or way of the ſhot. Wherefore the proportiona 
length fitted to their calibres, and the convenient charge of powder in 
reſpec thereof, and of the weight ofthe ſhot mentioned in the Theoremes of 
my firſt part of the C£4r: of Artillery will moſt aduance the ſhot with all 
uantage poſſible. And for their vſcs they differ much, norwithftanding 
that they be reckoned as of one ſame Kinde, forthe Greater ſorts: namely, 
I 2 Culaer ings 
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(lacrings and Demy Culnerings [eruc to pierce & cur out in batteries what 
the Cannons hauc ſhaken and looſed: the Sakers and Falcons ſerae for Flan- 
Lers,the other ſmaller oy of — _—_ Peeces for the oo = 
to ſhooteat Trooperor Companicsof men that are ncere her. Al theſe 
ſhoote iron ſhot, but may ſhoote ſtone ſhot where the ram. arcbut ten- 
der, and {6 they will avemuch in Amonition, and yer performe «s good 
ſeruice as with the iron ſhoe chey can doe. 

Alexander Bianco in his Booke intituled Coreve ce pairs mil- 
litare de Artiglieria fayth, That their Founders in 7raly as I conceiue,becaule 
their Culuerings ſhoece ſhot of equail dyametre with their greateſt Ca- 
nons,8& therefore would,ifthoſc great C#/#erings were not vaweldie,ſhoore 
further,picrce deeper, and ſhake and vnlooſe more then their Cannon: for 
the realonsaforeſaid they haue of late yeeres caſt fewer Canons (and more 
Culucrings) then heretofore, commending their force and ſeruice tarre be- 
yond the Canons. 

But Diego Y fſano Captaine of the Ar:illerie in the Caſtle of Aorwerpe, 
for reaſons in big Treidte de Artillerie ſhewed, denyeth the Culuctings to 
be of cquall worthinefle with the Cannons : which difference groweth by 
reaſon that now Batteryes are madeat ſhorter diſtances then fore : 
namely, within the Canons right Range, as at 80, 90, or roo paces, fo 
their opinions (bath being iudicious Gunners)l concciue to grow from the 
alterations alſo of Feundings, according to the Imperiall orders before 
mentioned, which in theſe parts of Italy were not knoyne as it ſecmeth 
by Biazcs Chicte Guaner of Cremes, in the yeare 1603, noraltered from 
- aforcnamed forreigne Foundings z whereby wee may conceine thar 
their ſceming differences may be catily moderated by theiudicious Reader, 
Now for the Harguebaſe « Crecke, being in theſe dayes ſeldome yſcd bur 
at Sca, where eſpecially, with an Arrow,ir is a very galling and ſerviceable 
Pecce, and may ſafely bee diſcharged 3o0o times in oneday, or 25 times 
in an houre : hiskcaden ſhot weigherh but. three ounces, and it is char- 
gced with two ounces of Powder, and by reaſon of the kngth thereof, 
mightbe alſo accompred of this kind, but that it is a Hand-guanc,and fo ap- 
percaineth nec properly to this diſcourſe, 
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Cnay. XIII, 


Of the Canon Periors and Perieraes, the third kind 
and their ſorts, 


IEF this 3 kind are thoſe Ordnancethat ſheote no Iron ot 
L/2 Leadcnſhor,bur only lighter,as Stone, Murthering, or 
 Firc ſhot : of them there are fdure eſpeciall ſeuerall 

+ forts. The Canes Perier being the principall,and ther- 
force as the Cawen of Batterie and Calvering bring the 
reſt ro be ofthcir kinds,ſo for the ſame reaſon alſo may 
the Cenen Perior doethe like for hers. The Canon Peri- 
* or then, tor the outfide is nor much vnlike vnto the Ca- 
won of Batterie, but that they are more vncertaine in the heights of their 
Calibers or Bores, ſome being higher and ſomelower in dyametre, Itis a 
comcly and a {cruiceable Pecce)and for thoſe vics, namely to ſhoore Stone 
ſhor,they are well & ſufficiently forrified, ſorthatbeiog duly loaden,the Gun- 

ner may therwith ſafely [cruc rodefend a Breach, keep a paſſage, murther,and 
ſpeyle the Enemy being approached acere hand. Moſt forcigne Canon Peri- 

#073 are Chambred, beiog eyther taper or bclbored in their Chambers, the 

|  Mouthof which Chamber being but eycher ; or } in Calibre of the height 
or Calibre of rhe Mouth of the Chaſe, of the Pcece, the difference of 
which at the Mouth of the Chamber is called the 07/88 or Rell;fh , their 
Chambersare tobcin length 4 Dyametresofthe Mouth of the ſaid Cham» 
ber. But the. moſt of our Engliſh Cannes Feriors are cquall bored through 
the length of thcir whole Chaſes (which I concciue were better to be onc- 
ly taper bored in their Chamber) ſo asthat the Mouth of their Chambers 
be cquall in height wich all the reit of her Calibre or Bore forward, towards 
her Mouth, becauſc it will be thereby the better fortified in the Chamber, 
and {ſo the more able to refilt che force of her due loading in powder : theſe 
Peeces areto ſhoote the; of the waight of their Stone ſhor in corne pow- 
der, oncly abating proportionally 5 pound of powder for cuery 100 pound 
waighr of ſhor. The Chambred Canon Periars with Relifhes (as aforclaid) 
are troubleſome to load, for that they are therefore to vie a Scaferrs, and a 
Rowling Rammcrhead, with a ſhiver in the Staffe, 

Thelcngth oftheſe Cares Periors areabout 8 Calibres of their Bore at 
the Mouth of the Chaſe: they areco be in their Chambers in thicknes of 
Mexcall at thcic Touch-holes, | 

The 7 eriera&arc the next fort of this third kind , which arein all chings 
like ynto the Cavern Perrier (alrcady mentioned) but that rhey are much poo- 
rer and weaker fortified with Metrall, being allowed for the Canes Porier, 

. $0 pound of Metcall for eucry ight of their Stone ſhot , and bir 
60 pound for the Perrieraes, whoſe Chamber being but ; in Bore efthe Ca- 
libre at the Mouth, muſt be loaded with but z of Corne powder, but if it bee 
: then with ; of the Stone ſhot waight. 

Thethird ſort of Ordnance of thus _ kind being the Port Peeces , — 

3 Sroghe- 
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 Srocke Fowlers which are Braſle caſt Peeces open at bothcnds, inuented ro 


be loaded with Chambers at the Breech end, fitted cloſe thereinto with a 
ſhouldring,cuen as the wooden Trees for water pype*haue tapred ends to 
letcthem p one into another;The ſhot and wadde being firſt put into the 
Chaſe, then is the Chamber ro bee firmely wedged into the Tayle of the 
Chaſe and Carriage. Now in ſtead of round Trunnions, there are 4 ſquare 
tennants caſt ioyning with the fide of the Chaſe of the Peece,on eyther (ide 
ewo, which being let intothe Block or Carriage, holdeth the whole Chaſe 
faſt therein, leaung the Corniſh lying vpon the ledge of the Ships Port, or 
vponthe Y-w-are ina Fort, andtryced vp with a rope faſtned about the 
muzzle; The Tayle ot the Carriage is to reſt,and to be ſhored vp with an vp- 
righe poſt or footc, fullof holes to ſlide vp and downe in a ſquare Mortice 
fictedthereunto, hauing a ſhiveratthe lower end thereof, with two Tresſle 
legges mortcized before vader the blocke of the Carriage, the foote with 
holes hath a pinneto ſtay the Peece vpon any Mounture aſſigned. The fourth 
ſort of this 3 kind arethe Slings and Portingale Baſes which haue Cham- 
bers fitted into their Breeches as the Stocke-Fowlers haue, bur that the 
Tayles that ſtaycstheir Chamb:rsto wedge them faſt (as in one continu- 
ed Peeceof yron whereof they are vſually welded and wrought) voto the 


Tayle whereof there is along ſterne handle of iron ro diretthemtoreſpet = 


the aſſigned marke: They ſtand vpona forked Propor Pintle vpon the ends 
of which the Truanions reſterth, they are loaded with their Chambers 
as the Stocke. Fowlers are: theſe ſhoote eyther Baſe and Burre, Musket or 
any other kind of Murthering Shot, being put vp in bagges or Lanthornes 
fittedtotheir Calibres. And being diſcharged , their Chambers are to bee 
taken out and fil'd againe, and othersto be put in ready charged in the place 
thereof, Theſe Peeces are viually loaded with ; or ; of the weight of their 
ſhotin corne powder. Pore_Peeces and Fowlers arc viſually made of Caſt 
Braſſe, bat Portingall Baſes, Shyngs , and Martherers, arecommonly of 
wrought iron the lengths of the Portingale Baſe is about zotimes her Ca- 
libre;the Sling about 12 times,the Murtherers,Port Peeces,andFowlers 8 at 
the moſt beſides their Chambers,their Chambers about 3 times their Ca- 
libre in length,and weigh the 6 or 8 part of the whole Chaſe. 


A Table concerning Chamber Peeces. 


Length Heiehth Powder Stonefhot & waightth 
13 inches & + 4 inches &* -plb, 67: inches, n3 1b. - 
A Cham- 23 inches &i þ inches © + 4 D. || 6 inches. «. lb, 
ber 24inches 4 inches glb. 7inches 1716, __ 
—  Cr7inches& 1 2inches} oF lb. F inches, . 09 1b. 
ASlingch. 33 inches 2 inches &&* 3: 1b. 2inches* a1v.tiron, 
A'Baſech, ginches? 1 inch; lb. 1 inch? 66x, iron, 
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Of the fourth Kind of Ordnance, Short Gurnes, Martars, 
and Square Murtherers, Pettards and Tortles, 
and the ſorts thereof. 


:(XQ BYE-BYY Orter Peeces, Square cMartberers, Toriles , and Petterds 
V arethe ſorts of the fourth kind of Ordaence , and doe 
© much differ from the former 3 kinds, and in many 
things alſo oneof them from rhe other, as may appcare 

by the ſeuerall diſcourſes ypan their deſcriptions and 

J Þ vſes. The Morter Peeces are of ſeueral) grandures and 

| | b faſhions, for ſome of themare made ro ſhoote a Stone 

AL DN GR hoc of 35 0 pound waighte, and ſome again are ſo ſmall 
that rheir ſhot waighcth not aboue 4, 5,076 pound, and may be of any 
quantity bctweene . Andſome are of one Cillinder without ſyde, others 
are oftwo,one of them leſſened withour asfarre as their Chamber reacheth 
bar all of themare Chambred, or as ſome Gunne- Founders tearme it 
Cambred taperingly,being at the Mouth of the Chamber adour rhe Calibre 
of ; the Dyamerre of the Mouth of the Peec2, and inlengrth ; thereof or 
more asthe Chaſe is longer. 

Theſc Morter Peeces arc of great efficacy, aſwell for the Aﬀeylants as the 
Beficdged or Defendants : for being duely vicd, they much cerrifie & trou- 
ble the Enemy beſieged ina Towne, Ciy or Fort; eſpecially by ſending 
vponthem Granadocs cither fingle or double, or great iron ſtone or lea- 
den ſhot, and from within when the Eaemy ſhould worke, or wonld reſt in 
their Tents and Lodgings, whereunto by reaſon of ſome Hill,building, or 
Wall,they arc ſo hidden that none other Ordnance can bee bended againſt 
them ; for that all other Gunnes relye principally ro conuey their ſhot in a 
righr line,to doe cffeAuall ſeruice, whereas this fort worketh altogether in 
oblique or crooked lines vnleſle rhe Peece be mounted ro go degrees, moun- 
ting them commonly aboue 45 degrees: namely to 60, 70, 80, and ſome- 
times more or leſle, accordingly as the narure of the ſeruice requireth. Bur 
for che Defendants, theſe arc ordinarily vicd to ſhore forth Fire Bals into 
the Chawpionin the night, that they within may ſee what the Enemy wor- 
keth abroad; or cls when the Enemy is appreached vato the foote of the 
Wall.to vnderraine or pierce it,or toenter a Breach alrezdy made, & cannot 
be wellrepulſed by other meanes or cannor be offended from aloft, ſhooting 
out ofa Morter or other Perior, Bals of tone,old iro,or any other murthring 
ſhot or granadoecs and Fire-workes. Some of them haue their Trennions itt 
the mid(t, other morcaft, and ſome even with their Breeches being fortift- 
cd with mertallabour ; of the height of the Mouth of the Chamber at the 
Touch-hoke, and; of that Calibre at the Mouth of the Peece; They arc of 
ſeuerall lengths in Chaſe, forfome areewo,and others are three Dyametres 
of their Mouthes Bore in length. They may bee loaded cither with Car- 

| touches 
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touches or with looſe powder, allowing +. part ofthe weight of the Shor, 
ſhooting vpon any mountare aboue 40 degrees, but with4 ſhooting lenell 
or cownewards, alwayes putting home a good wadde betweene the Pow- 
der and Shot vnleſle it be a Fire-ball, which the Powder in the Peece is to 
fire in hcr diſcharge; for then the Fire-worke muſt Iye in the looſe powder, 
and hauca wadd before it,and ſome vic for every hundred the Shot weigh- 
eth proportionally to abate 5 ,which Alexander Biencoliketh not: Thepro- 
is ws. for loading them muſt be ordered according to the ſtrength of the 
Peece and Powder, and waight of the Shot, andis alſo accordingly as the 
Movunture and diſtance is more or lefſe,it the Shot bec a Granade made of 
Potters earth baked,or of G/sſſe, the ;, part of their weight will be ſufficient 
powder to blowthem out with little or no danger of breaking : for if they 
ſhould haue ſo much powder as that the Ball is torced ro breake within the 
Peecg ; or if any pinne-hole or vent ſhould chancero be ina mettailine Gre- 
pads, ſo asthat the powder withinit befired ; the Perce would not oncly 
breake and teare the carriage, but alſo endanger him that giueth fire, and 
fruſtrate the ſeruice : As was prooued by M. Kensizs indifcreete practiſe in 
his late Maicſtjes Morey Peece, breaking it,and alſo thereby indangering the 
ſpeRators;wherfore if the Granado be of caſt merrall,it were beſt to be coue- 
red ouer with the ordinary coating, to ſtop ſuch vents as is hereafter mentio- 
ned : Then will ;zpart of the weight of the Shot in corne powder be ſuffici- 
ent. But ifit bee loaded with a ſolide Stone ſhor, then; or ; rather of the 
weight thereof in corne powger may be allowed,the more powder,the leſſe 
mounted,as we hauealrcady ſaid. 

Now having ſhewed the proportion of powder, fitting each ſort of Shot 
and Mounture, it willnot be nie to ſhew how to order and mannage the 
ſame Morter-peece, Gunner-likc, 

Firſt then the Chamber is to bee well ſponged and cleanſed before the 
putting in of the powder, whether youloade it with looſe powder or Car- 
couch turning the Mouth neere vpright, the. powder being ſo put into the 
Chiber,ther muſt be a wad put io cither of hay or Okam,&afrera Tampkin 
of Willow or other ſoft Wapd;ſuch asmay,togecther with the powder that 
was firft put in, fully fill vp the whole Chamber thereof, that there may bee 
no Yacuity betweene the powder and wadd, or wadd and ſhot; after which 
the ſhot ſhall be alſo put in atthe Mouth with a wadd after it ; eſpecially if 
the Peece benot much mounted,lcaſt the ſhor goc out too ſoone, and the 
wadd between the Tampkin and the Shor,is not onely to ſave the ſhot from 
the Tawpkins breakingot ir, but alſa to auoide vacuities, whichare very 
dangerous for the Peece by ſecond expanſions. 

Hauing then reſolyed vpon the premiſſes concerning the Peece , Shot, 8: 
Powder, as before is ſhewed, and vpon the diſtance and Mounture for the 
Marke, as hereafter the Rules and Tables following ſhall direQ then for the 
bending anddiſpoſing ittothe aſſigned ſervice: Obſerue firſt to lay a ſtraight 
Ruler vpon the mouth ofthe Peece, and vpon it place a Quadrant or other 
TIoſtrument croſſe-wiſe to ſet the Peece vpright to auoide wide ſhooting, 
and then placing them fore-right toelcuate it into the reſolued oegree of 
Monuture to auoyde ſhortor ouctſhooting accordingly, as the Tables and 


exaiples following wilticade you : for hauing made one ſhot, you ay 
thereby 
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thereby proportion the reſt, confidering whether you are ro ſhoote with or 
againſt the wind, or whether it blowe towards the right or lcte hand, and 
whether weakely or ſtrongly ; and ſo accordingly to giue or abate the ad- 
uantage or diſaduantage : which iudgement,nor Rule muſt induce, andyer 
by helpe ofthe Notes tollowing, of mine owne experience late made in 
one of his Maicſtics Morter Pecces, and by theſe Tables, any iudicious 
Gunner may with a Shot or two firſt made out of the Pecce hee with 
praQiſe may very much helpe himlelfe, 


Captaine Vflano his Table for « Morter Peece to ſhoote there- 
With by the twelue Poynts of the Gunners 
{Luadrant. And 


Poyuis Paces Mine owne Notes of praQiſe in a Morter peece that ſhota ſtone 
6 100 | ſhotof 5 inches in Dyametrc high. The MortcrPceces Chamberbe- 
ing 2;inchesatthe Mouth therof, and three inches deep,and the reſt 


3 
3 = of he: Chaſe b. ing 10 inches deepe, which I diſcharged wirh three 
3 468 | ounces of powder there being little wind, 
4 534 | degrees Jarar Shores 
gs yo | At4s 250 _ 
6 533 | At FO 710 3 55 
7 566 1. Atss 675 334 
8 $32 3 Art 60 620 31 w 
9 468 |: Ar 65 575 283 
10 377 ©: At 70 480 24 
IT 243 At 75 360 18 
13 000 At 80 270 13 


A Table out of Vfſano for the Morter Peeces R andons made = 
for enery degree betweene the Leuell and g o degrees. 


«ee Fy paces degr. $7. pace! depr. degr, paces degr. - 
© 1co 8g | 16! [2098 73 31 539 58 
1 132 88 I7 406 73 29] Jn | 
2 143 87 18 419 71 | 233 $549 56 
3 264 $6 19 433 70 | 34 332 55 
4 285 85 20 445 & |. 35 558 54 
5 104 84 al 457 68; 36 $63 53 
6 324 $3 | 23. 468 07, | 39 368 527 
7 24z B83 33 479 66 | 38 $73 51 
8 262 8r 24 4909 65'| 39 477 50 
9 238 390 25 goo 64 49 580. 49 
10 297 79 26 510 63 41 532 48 
mn 26 7 27 g's 62'\| 43 583 47 
a3" 331 #7 25. 534 G1 43 - 584 
I} 347 76 29. 329 60 | 44 y82 C46 
bl 503 75 | 04.106 V..j 45 02 
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The vſe of the Table may bee thus explained. Having once made 
knowne the diſtance the Peecedid ſhoore at any Monurure giuen. As for” 
example : _pone's 53 degrees which conueyed the ſhot 709 paces, and 
you dcfirc to know how far ſhe would ſhoote ar 60 degrees ; Now becauſe 
700 degrees is not at all in this Table, but againft 6o degrees there Randerh 
529 paces. Therefore ſay by the Rule of 3,if 562 the number againſt 53 de- 
grecs giucth 700 paces, what ſhall 529 the number againft 6pdegrees giue, 
multiplying 700 by 529, and diuide the produ@ by 563, and rhe 
ent will be 6493 fere, the number of paces which the ſaid Morter Peece 
will ſhoote at 60 degrees Monuture being alike loaded,and hauing ſuch like 
accidents as it had when it was ſhot off ar 52 degrees, and fo for any orher 
number of paces or degrees,or diſtances aſligned. | 

The ſecond ſort of this fourth and laſt kind of Ordnance,are the Fettards, 
which arc ſhort Peeces of late yeares deuifcd and pradtifed tro make ouer- 
tures into Townes, Citics and Forts by breaking open their Ports & Gates, 
and blowing vp of Bridges and Walls by meanes of the force ef powder fi- 
red, Of theſe there are of ſeuerall formes and magnitudes, euen as they arc 
of ſcuerall vſes and for different ſeruices ; eſpecially in greatnes when great: 
force is requiſite, Some of them are calt in ſhape not much vnlike the fa- 
ſhion of a Grecers or Apothecaryes ſpice Morter, and ſome are tapered 
much like a Coopers water pay le, little deeper then the Dyametre of their 
mouthes,but being not abouc3 ia Dyametre at their bottome or breech of 
their mouthes Calibre,and in thicknes of mwettall i of the Dyametre at their 
breech,and leſſening in thicknes towardstheir mouths. Their magnitudes 
are ſome to hold but one pound of powder or ke, and othersro hold 501b. 
or more,and they yſually allow 4 lb. of Brafle, or 5.1b. of iron to caſt a Per. 
fer one pound of powder, and 250 pound of Braſle, or 300pound for a Fer- 
tardthat ſhall hold'so pound of powder, viing thoſe proportions diminiſhed 
for leſler,and augmented forgreater,, The Pettard is ſometimes to be vied 
in places accefſible and inacgeflible, ,Suppoſe then we are to Prriard a Port 
or Gate vnto which we may approach,in that caſe askrewed hooke is ro bee 
let into the Portyvpon which the Per2erd with her Planchicr or Maria is 
to be hanged as inthe 13 figure at #is repreſentd. ' 

The Placbier isatleaft to be 2 inches thick,arm'd with tr6 plates ro defend 
ic from ſplitting,it is alſo to be ynderpropped with the forked Reſt, 8& ſtayed 
inthe gronnd at the hinder endto hinder the reuerſe thereof. Petrards arc ro 
be loaded with fine corne powder, yhe finer comed the benter being very 
hard beaten in,by lirtle 2ndlicele at once with iron drifts or ſuch like,of rhe 
luſt height of the Dyamerre afcach places concaucot the Perrard, vntill it 
be full within one finger breadth of therop, and then ſdme vie to make a 
hole through the powder vnto the botronie with a pyke head or ſuch like, in- 
to which hollownes rhey purincertaine quils filled with raw quitke-filucr. 
Laſtly,they couer the mouth thereof with a waxed cloath, being cur of the 
iuſ breadth ofthe inſide of the mouth of ir, & fill vpalſo thereſt thar is yet 


ewpty with molten waxc, mingled with hempe cut,or with toe rather. They 
are 
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arc to haue a ſocket and backſtay for the vndagrroppe, anda pype © over the | 
Touch-holc which muſtbe filled va. flow and ſure receipt of Fireworke, 
to the endthat the Petterdier haui ond 2.2 g of quicke powder giuen 
fire thereunto,and retired for his in he muſt be carcefull to auoid 
ay wy mv right line of her reverſe,for feare of danger. 

But if we be to Perterd a Port vnto which wee cannor approach to hang 
the Perrardtherean, then make « little woodden horſe wed wheeles or 
TR wich Cloath or Woollto avoide making noy "Ig the Handle 
whereof is tocarry che ſald Perrard,being ar the leaft 4 Aran , with 
C yze the other cnd , havingthe Plenchicr faſtned cloſe 
the) of the Perrard, with the crochetor vnderprop te place the yo 
as cloſe and flat: the Pore as is » and rhe aftmoſt end of rhe 
Raſſe or prop reruns earch ſome ſake inthe (ro flay the. re- 
uerſeyſo alwaiesthat it belong h toreachouer the dike or drawbridge 
to be driven cloſe, eb may be firmed the Gate, Then 
ſo loded and fireginents the flow vent or pypewith theflow receipt,the re- 
trait may have time to be oblikely made, leaſt her reverſe ſupprizethe Per- 
zardier before he canget outof the dangertherof. The and diſcourſe 
following as well for the accefſible as for the inacc Ports here an- 
nexeg, will make that which L- - — ————_—_——— "x 
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Of ſeuerall wayes to prexent the effeAuall Torking of Petards, . 


Mp hncryenl ſeucrallmeanesthete ral. to preuent. the 
"> placing ual warking gf che ſaid Pertargs : 

wheroof a cla apt Hy 4 e, The firſt is by a kind 
of frong a Gridiongr Grate ces bctorethe 
y Port omewhac 25,3. 04 . thar. tbe 
8 ” lanchier of the po nptha.0 chelate cn0 to 


'__ _ gard yill doubtleſſe maketheationtheotro be of li 
tleor no cffeRt:otherwiſetoſpoylethe Perterditr and Aſciiants neere,a fall- 
trap being let go with a buckle tricker when the Pertarditr {ball cicher tread 
vpob a draw-bridge or bord covered with earth, which. will pull out the 
buckle,and ſo it will tet a great circle with Iron works by. 3{vring fall, vio- 
lently vpon bis bead , likewiſe they impeach the banging and propping Pe- 
tards by certaine points of iron abour 3 feete .long placed vader the 
Dray: bridge,which when it is drawnevp, ſtands out he 
placing of them agaiaſt ir. In likeſort, f2 atrap-draw-bridge | | 
downe as ſoone as the Pritardier ſhall rread thereon, an bi 
Pertard into the dyke; ſo allo ifa paire of compaſſes of itoh with tec 
the legges haue theirheid with a ioynt faſtened aboue to the' ſtone. w 
of the Po#rt,ſo that as ſoone as the bridge or bord which holds the co 
ſes and teethopen, is vnloofed by. treading thereon, they are forcero- 
gether by ſtrong ſprings moſt violently, which terribly will claſpe and reare 
him in moſt miſcrable manner. Another is by two ſemicircles with ſawtferh 
toclaſpe rogetheras ſoone aSthe Pertardier ſers foote on the falſe bord or 
bridge to vnhitch the ſpriaggholds. Alſoa cord being faſtned to the ourggolt 
end of the looſe bridge, which by the Perrerdiers Repping theron, ynlookrh 
the hold, ſo a number of ſtones will thereby all fall on his head and bgate 
out his braines. So alſoa falſe Port with 3 or 4 feet or more of vacuiric'Þec- 
rweene it /and the true Port, riſing higher then the true Port in grapes 

hoiſted vpas 2 Percullis, and ſhall fall when the Pertardier ſeppeth 

falſe bridge; likewiſe by a falſe or looſe bridge which ſhall pull a tricket hat 
ſhall ket downe a ſnaphance, and giue fre varo 200r 30 loaded muifrs, 
whoſe mouths ſhall be ſcenethrough the Port, and diſcharge themſQhes 
vpon the Perrardierand his afsiſtants, As the figtres in the 6,7,8,9,f0, 

12, and 13 Chapters of the ſecond book intitulcd Recuil de plusieurs Machi- 

nes millitaires will more manitteſt vnto the eye. 


the Gate: for tharthe Ayreberweenſ a. and the Fet- 
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Hot end with what inftrunents you. my: breake the Þyles 


Pale/adoes,Grates Percallifes and (bajar S {uch like 
iron or woed-Wor ke to lay them open for entry. 


$ O breake Paliſadocs,GreterBatrtts ch-lil 
ſuresof any Towne,Ca x ar = 
' inſtrament thats nozed with A, WAH is & waruch 
chat being aplycdandfaſtagd as rhe (Aenint'> ds 
teare open ſtrong Bars, Orthe Saw der 
the joynts,Or the'Crow 4G; whole toorÞging 


gotreh berweene the -7opw!n, will, y Rs 
| them;Orels Axltke wedge D. But iftite enterprize he 
toibe ſecretly executed without nayſe of trokes pf rooles,then a firewherle 
in ſuch manner faſtned,pryrned and fired, and fixed as the hgure ſhewerh; wil 
ſone make way,iftit be wel ordered, for the purpole,as hereafter in this Chep- 
rex (hall be directed. The fame inftruments.are t9be applyed ynto Barxes of 
Gares, of Townes ————— be eppeoached {ecietly, For elle 
there can bee no better way t0-mdke ouverturgahen by battery with great 
Ordhance,which from farwill ſoone make a breach aſiveilin Ports which 
are viually fartified wit barracadoesand other defences, bue may be therby 
ſoon batteredro make ſufficient breach rocnter by, yea were it in bulwarks 
or | Currins as hereafter ſhall bee ſhewed. more at-large,.If you would 
force a great Portof a Towne ſecretly, there is another meanes belides the 
Pertard already ſpokenof, namely the Skrew Nut marked E,aod his Skrew- 
barre A,with which in turning the winlaſe X;it;will ſoone breake open the 
Port.ſothat rhe backeſtay be faſt and ſtrong enough. Now if it be (trengrh- 
ned with chaincs of iron within,alchovgh they were great and ſtrong, yer by 
the skrew ſpindles 4 and 5,turning the Nut B,by the winlafe & ſpykesthere- 
of, and ſo in like manner the iron #urs and Grates may be broken aſunder or 
pulled out with the Pinchers C,and the drawinghammer D, and che mellet 
of hard-waood [and the ſhort Axe-wedge 2, Next to tholo inſtruments the 
drift bridge berweene them repreſented wes iouented toreach over a dyke 
and ro put any Towne or Fort to the Scalado.it isnot much ynlike the Cart- 
bridge vied for the Perrerd, as before may be feenc in his Choprer,but that it 
isnot ſo great and heavy as it. S123 > 
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Cray. XVII. 


How to Diſpart any Peece of Ordnence that is truely and 
equall bored in the nuiddeſt of the Met- 
| tall therevf. 


ng vnto a Gunner, the chicfeſt is to 
is Peeceeuen; whichthe Gunners 


eq cruely in the midſtaf her Mextal.is nothing 
els but coequalt che difference betweene the thicknes 
of the metal that the Baſc Ring bathin Semidiametre 
:  more-then the femidyametre at the Muzzie Ring, 
withour which equal! difference applyed vpon the vpmoeſt ofthe mettalls 
on the Muxzle Riageyther had(or gueſſed at with diſcretion, )it is impoſs- 
ble ro direRa Peeceto any marke, ro make a ſhotto an aſſured good cffe: 
The diſpatt is many wayes to bee found. Firft in ſuch Pceces as are 
not Chambred af 4 priming iron, purdowne to the lower part of the Bore 
in atthe Touch-hole, and making a marke vponit cuen in heighe with the 
higheſt of the mertall vpon the Baſe Ring, then carrying the ſame meaſure 
vnto the Mouth,and placing it vprighe with the lower cad of the priming 
iron iuſt on che lower partofthe Bore there ; Then looke how much the 
mark,ſo made onthe pryming iron, reacherth higher then the vpper part of 
the metrall of the Muzzle Ring, ſo much is thelength of the diſpart to bee 
placed vpon the higheſt of the merrall there : Or cls taking the Dyamerres 
ofthe Baſe Ring, andalſo of the Muzzle Riog with a paire of Caliber com- 
paſses, or by guyrding or otherwiſe, and the halfe of their Dyametres is 
the true length of the diſpart to be placed vpon the higheſt of the mereall on 
the Muzzle Ring as is aforeſaid- 

As for example, ſuppoſethe Dyametre of the Baſe Ring ro be 24 inches, 
and the Dyametre ofthe Muzzle Ring to be 18 inches, the difference is 6 
inches, the halfe whereof 3 inches, is the length of the diſpart ſought. Or 
rake the compalie in inches & parts atthe Baſcring,anddiuude it into 3 equal 
parts,,and doe the like at the Mazzlc-ring. Andthehalte of their difference 
will be the diſpart for any Peece that is trucly bored. Or rather hauing 
guirded the Peece atthe Baſe and Muzzlc ring, looke how many times 22 
_ of inches are therein contained, ſo many times 7 quarters of inches 

oth the Dyametres containe, Andthe halfe of the difference of thoſerwo ? 
Dyametres is thedue diſpart ſought. Or cls takea Rule or ſtaffe, and lay it d 
croſle vpon the Baſering ofthe Peece , and then rake alyne and plummer, 
and hold it tha! it may hang cloſe : firſt to the one fide of the Peece,and then e 
tothe other fide thereof, marking alſo voon the Rule or flaffe, where the | 
lyne toucherhat both times, that the ſtring onely touch the ſydes of the | 
Peece without any bending, Thea lay that Rule and Meaſure tothe mouth: 7 
likewiſe looke what the ouer meafure commeth vnto, take the halfe of _=_ by 
meaſure 


_ = a a 
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meaſure fer the due diſpart. Now for Chamber Pecces, there can bee no 
certaine generall Rule giuen for their diſparts: for they moſt be ordered ac- 
cording to the forme of the Chamber and orclowe or Hall of the Peece; 
whether it be Sling, Baſe, Fowler, or Port Peece. But cuery diſcreet and vnder 
ſtanding Gexxer, when he ſceth the Peece, may by whar hath becene ſayde, 
know what to doe therein : for Port Peeces,and Fowlers they onely ſhoote 
ſtone,and not iron ſhot. 


LE ——_— —_ EE 


Cruae,. XVIIL 
Of certaine faults committed in Forreigne Fowndings of 


Ordnance. 


He induſtrious Gunner may by that which hath bcene 
ſaid, take trucknowledge of all ſorts of Ordnance, as 
well Anticat as Moderne, and alſo vnderttand the rea- 
ſons, grounds, and vſes of thera, and of any others 
which ſhall hereafter be ſ&ruiceably inucnted , and ſo 
be able to iudge of the goodneſle and detects of any 
| Peece whatſocuer,comake chuyce of the belt, and in 
time of neede to make vie of theworlſt; yer it is 
not impoſed vpon the Gunners O ffice to prattize Foundings of Ordnance, 
although it bee anc of the moſt neceſſary Sciences of theſe times in vie, 
which wasneuer bred among the common: ſort of men, as other handy- 
crafts were, for that they muſt not onely be conuerſant and expertin the 
Mathematickes, but alſa rrayned yp thereto from their childhood if they 
will be excellent for ready handines therein , which makes mec and others 
wonderouſly marucll, that ſo neceſaric a ſcrence ſhould bee no berrer re- 
ſpeted amongſtvs, and that that there is no-more care takento bring vp ex+ 
pert Founders of Ordnance for times to come,jin this wart-like age. But if 
we ſhall well examine the meſt vied Foundings in Zerope - namely, thoſe of 
Lishew, cAlalogs, Barcelona, N apices, Cicillia, Cremes, Millan, Genea, F ewice, 
Mollanes and Y trecbt - in which by reaſon of their continuall praQiiſe they 
might eaſily have become excellet & expert, yet whether ic be by negligece 
ignorance, arels by the too much haſte madeby thoſe rhat have the charge 
and command of thoſe Foundings, it is apparant that they commit great 
and abſurd faults therein. Some of their Peeces(and not a few)are bored a- 
wry, their Sos/enot lyingin toe widſt of the body of Mctrall; ſome are 
crooked in their Chaſe, other efvnequall bores, ſome too light rowards 
the Breech turne their mouthes downewards in their diſcharge, and ſo en» 
danger their owne Vawmures and [efences : inſomuch that my ſclte and 
ether good Gunaers in time of ſeruice could hardly finde means to remedy 


_ that fault, cyther by hanging waight vpon the Pomwmellor Caſcabell, or by 


wedging it vader at the fore Tranſom ofher Carriage: others are too heauy 
alſo in their Breech, by placing the Trunnioas roo much aftwards, that 
Coynes can hardly be drawne,but by the extraordinary ſtrength re manage 
and weigh them vpbchind, or lay her vader mettall without putting -G: 
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leaucr in her mouth- Some and a great many Pccces are come forth of the 
Furnace ſpoongy, or full of hony-combes and flawes, by reaſon thatthe 
mettal} rannethnor fine,or that the moulds arc not throughly dryed,or well 
nealed : whereby cyther the Gunner that ſeructh with them is much endan. 
gercd, they being as bad or worſe to ſcrue with, asthoſe that are too weake 
and poore in mettall : for if they be loaded with ſo much powder as is ordi- 
nary for thoſe ſorts ef Peeces (as may often happen when ſuch Gunners 
load them, as are either ignorant or negligent in examining their defes) 
they will either breake,ſplit,or blowingly ſpring their mettalls,and (beſides 
that miſchiefe they doe)they will be made vtrerly vnſeruiceable euer after, 
Wherefore to auoyd thoſe dangers & faults, Gun-Foundeis may do well ro 
conferre one with another, and alſo with vnderſtanding and experienced 
Gunners thereupon,who with the hazard of theirliues haue often leene in- 
to thoſe inconuenicnces : yetthus much | dare ſay to the due commendati- 
ons of our Engliſh Gewnefeanders , that the Ordnance which they of late 
yeares hauecaſft, as well for nearnes, asalſo for reaſonable beſtowing and 
diſpoſing of the metrall,they haue tarcxcelled allthe former or forreigne a- 
forementianed foiiders. Butit is to be feared that there being ſo few of that 
profeſſion here imployed for Founding of Brafſe Ordnance,(only Mr. Pires 
and his Brother, and Mr. Philips, and as yet ſo few or none brought vp to 
learneit vader them, ) asthat it is likethat hereafterrhere may bee agrear 
want of honeſt and skilfull Gunnefounders in England, the inconuenience 
that cls may hereafter ſo befall, I hope will bee foreſeene and prevented in 
good time, 

Le Sicar du Praiſacin his 13' Chapter of his Military Diſcowrſts, aduiſcth 
Founders to haue a ſpecial! care for the temper and Allayes of the mettalls, 
the inwardcleannes of the moulds and nealing ofthem well, and rotheir 
Caps and Cauitics to anoint them with cleane greaſe, and to guard and 
binde them well with iron, to dry themn and ſettle them firmely, and for 
the due placing ofthe Trunnions, as is ſhewed in the 22 Chapter hereof,that 
they may ſo neerely equiballance one end with the other, that one Gunner 
with a Leuer or Handſpyke may rayſe or imbaſe it ypon her Cariage,cyther 
forthe draining or putting in Coynes todireRtthem,or lay them vnder met» 
talls, The running of the merrall not fine ortoo cold, and the mould not well 
nealed,or the mertalls not well incorporated;citherof theſe cauſeth lawes, 
crackes, ſpungynes, or hony.combs 1n the mertall of the Peece, whereby 


great danger often cnſueth, 
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Char, XIX. 


( encerning the League end Alligation or mixture of Mettals 
to Found great Ordnance, 


|Orthe Natural viſcuoſity ſoftnes, & dulnes of the ca» 
lour of Copper,there hath for the Foundings of 0rd. 
nance becne many Alloyes, Leagues, or Alligations 
of other metrcalls by ſeucrall Founders vſed as their 
divers colours and tempers doc manifeſt. T rueit is, 
that the proper Alloy for Copper, is fine Corniſh 
E— C-xye©!| Tinne, whcnas you would hauc your worke ſubict 
{. == 1-0 X to the Hammer, or els it will not be reduced to ſuch 
ſubciley; as to endurethe fire, or to make veſſells off. But when as it ſhallbe 
accompanyed as ſhall herein bee hereafter mentioned , ir doth not onely 
change the name, alſo the aſpect and Nature thereof, as to bee called Or- 
dinary Braſle, Bell-mettall, or cls Brafſe for Ordnance, Brafle ordinarily is 
m8 le onely by Tinne, Copper,and LapisCaliminaris.B-il mettall with more 
Tiunc and ſome Larton,for Bells, Mortars, and for Ordnance, As Biringuccio 
ſayrh, 12 pound of Tinne for 100 pound of Copper, for Bels 23 or 20 pound 
ofT inne for x00 pound of Copper ro caule the better ſound, and accor- 
dingly asthey aretobe greater or leſſe, wherein I intend nor here togine a- 
ny other Rule, bur to mixe them by waight, and meaſure, as diſcretion and 
iudgement ſhall induce. But more particularly for Qrdnance,I hauethoughe 


. firtingto relate the opinions of ſuch worke-maſters and Authors as I haue 


recciuedinſtruQtions from. Jerome Roſſels, ſaith, that for 16 1b.of Copper, 
10 1b.of Tian, and 8 1b, of Latton,and that the Tinne giueth hardnes,and 


ſothereth the Coppct and Latron, and rhat the Latron giueth them colour 


together , a:{ding the more force to refiſt the vehemency of the powder 
fired ia them, ſo thatthey make the Peeces that are caſt of chat mixture to 
be faire and ſtrong. 4/-x«»der Bianco in his Hiliterie ſaith , that the beſt 
Allegations of thoſe Mettals for Ordnance,is for 100 1b. of Copper,201b.of 
Tinne,and 5 Ib, ot Brafle or Latton is to be mixed. Diego Y ffano in his Inſfre- 
ion de Artillerie fayth,that the beſt Legature for Ordnance is 100 Ib. of 
Copper, 8 1b.of Tinne,and 5 lb.of Latron,and ro 1b, of Sow-lead,affirming 
that Lead being tough and cold,makerh ic alſo become hard. 

And Sicur as Priſſac in his Military diſcourſes ſaith,that the French Foun- 
ders vncocuery 100 lb. of Copper doe cither adde 20 1b, of Bell merrall, 
(which is 25 |b.of Tinne and Lead,for 200 1b. of Copper or Braſle) or elſe 
10 Ib. offoft Tinnc to cach 100 pound of Copper. 


_, 
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Cnuay. XX. 


Of the Powders or Earths to make the Moulds to caſt in 
Braſse Ordnance. 


w © Orthe Foundings of Great Ordnance, there are ſpeci- 
@ all ſorts of Earthes, whereofthe Moulcs and Modells 
© arecowpounded cither tocalt in Braſſe or iron, wher» 
of it behooucth to ſceeke the beſt, namely that are able 
to reſliſtthe fire and receine the melted mettalls, fo 
that they may render them ro beecaſt and Founded 
a neatly without being ſubiec eyther to be diminiſhed, 
crackt or peeled when they ſhall benealed , which is 
ſuch a matter as without experience cannot be done well. T he ratherbe 
cauſe that Earth in it ſelfe generally taken cannot ſafely be choſen, the co 
lours thereof is no ſufficient ſigne : for we ſee ſome carth ro be white, fome 
blacke, ſome yellow, and others red; and of cach ſomeare good, ſome bad. 
Burt none of them can by their colours be affuredly ſaid or choſen for good 
in effeR : tor there may bee ſome of cach of thoſe colours good; yet all 
earths being eyther fat or leane, or ſoft,or grofſe, or viſcuous, whereof the 
leanc ſoone turneth vnto duſt , without holding together, which alſo arc a 
longtime drying, andare but of little continuance for ſtrength. The Part 
and viſcous Eatths ſhrinke and chappe, and doe ſoone breake by their nyu- 
rall brittiacſſc,and doe often grow crooked by the vnenennefſe of their mix- 
ture or temper, whereby they become crooked inthe Mould,/and ſo warpe 
the patterncieſelfe : ſorthart it is rare that ſuch a Peece ſhould come nearly 
or well out ofthe mould: Where upon we may conclude that good Farths 
are neyther Fat nor Leane , but betweene both, and ofa fine and ſtbtill 
grainc or mould, which ſeonedrycth and remainerh firme, without brea- 
king, being able to reſiſt the vehemeney of thefire ; andſuch Earthes are 
moſt commonly ofa yellow or red colour: but relying not vpon the colour, 
proouec the quality of your Earths with iudgement, and ſo will experience 
the Miſtriſſe of Art be your beſt Tutourto direct you tothe beſt powders, 
which muſt be the firſt foundation of your worke. | 0966 
Bu: to finde ſuch as are fie for your worke, it behooueth yoo to {inke di- 
necrs pits or caves vader ground, which haut not beene much ſtirred, And 
after you haue begun your worke,and compounded your Farvherint a batke 
or heape, and wetand moyſRened them like a paſte, begin thento bezrthem 
with a rod of Iron, as the Potters vic to doe their Claye,' Then take' rio 
third parts of the whole qugntity , and mixcit with lynt of Linnen-Horh 
and then beatethe ſame againe together vntill they bee well incorporated, 
that they may appeare all one ſubſtance, and if any ſmall ſtones ſhaujJd 
chahceto fall amongſt it to pickethem out or brviſe them as ſmall as may 
be thereby , and ſothe powders being well tempered may ſerue for your 

moulds and formes. 
Someif they cannot haueſuch Z«rths asthey would, content theraſclues, 
| with 


DO ee CO A —_— 


Andlaftly, ſome mixetherewith Horſe or Oxe dung, and ſome yſcd 
ſedge and ftraw finely chopt and mealed, each to his beſt liking, endea- 
uouring to preuent the ill accedents that may hinder the good ſacceſſes of 
their workes. 


— ——— 


XX. 
Of making of Moulds for the. Founding of Ordnance. 


Ach Workemaſter in any Art whatſocuer, held- 
cth alwayes cycher the way whercin hee bath becne 

ht, orels that which 1n his i and yn- 
| derfianting heethinkerh tobe thebeſt: Eucn ſo is it 
with nh who -_ ing the 
rneanes that in Foundings arc diuers and ma- 
oy, ing as they arecither great or (mall, yeral- 
moſt all tend to ſame cnd. 


———— ——m——— 


CHaP. 


(yy _— p—_— 
pn BOL 
wn TIRES un | 


JW 


X 
ws; 
WoW. 

aouw_ 


[Y 


| 


I 
- 
- G 
pm G — _— 
i — 
FE" 4 
1 


«Vs 
J 


% 


Wim 


— 


=== MA u-HATANOWR 


— 
a — 
— 


(MPT 


L"_ 


Wit 


Fe 


- 


I) 
3 ” | 6 - 
T hu , | 

— =4 FJ . > 
- : G = 1 » 

*y \ - iT S 

<< 
*\.\þ T Jn, 
; p 


 —_ 


{ be'P rattiſe of Artillerre. 


And having {o prepared and reſolued of what kind, and what fort of that 

kind the Ordnance is, you intend to Caſt you are then firſt to make a Mod. 
dell or perfe@ patterne thereof, eyther of Timber, or of Earth (or both) 
with all the Mouldures, Ornaments, and Compartiments, even as you 
would haue the Pcece to be, which = muſt chinnely anoyne with ſoft hogs 
orceaſe, and then couer it ouer with a Colume of the aforeſaid rempercd 
carth, made and dryed by littleand lictle , augmenting it vntill it bee of # 
competent ſtrength & thicknes;This Colume muſt be to betaken into two or 
more parts, to the end to take the ſaid Modell or patterne our of it, and it is 
to be tortified on the out fide with Plates of iron as long as the Chale of the 
Peece, and with iron wytes an inch each from other, andlaſtly with iron 
hoopes a foote or two aſnader, to knocke off and on as occ.fion ſhall 
require. There muſt alſo bee a ſmooth and <quall Cillinder , whoſe Dya- 
metre muſt be juſtthe height of the Bore, and made of the ſame earth moul- 
ded vpon a ſtrong Iron ſquare Barre, and vpon a cord woulded 
abou the ſame.thcrewith to make the ſoule or concaue hollow Cillinder of 
thePeece, by placing it (by belpeof the Baſe and Muzzle-ring) cxa@- 
ly trthemidft ofthe vacuity of the outermoſt Colume, which when the 
Pattcrye of Modell thall bee raken out, will remaine hollow to receive the 
mettall tharmuft make the body of the Pecce. All theſe muſtbe well ioyned 
red rgetbet, poliſhed ſmooth, and dryed and ncaled , that the be- 
runhefine;may come off, ſmooth and ncate. i" 
h. Laflly,rhe patrerne of the Breech,| with all.the Moulderes, and Caſca- 
bell is in like manner to bee Touered over by little and little with the ſame 
tempered carth, which muſt afterwargs be lured neatly and ſtrongly to the 
Breechend of the outter Colume : All which Mouldures, Rings, Armes, 
Deuices, Flowers, Trunnions, Dolphins and Circles may be at pleaſure ad- 
ded thereynto, vypon the patterne eyther in waxe, earth,or playſter, and ſo 
the perfeR impreſsion thereof be receiued by the concauity of the ourward 
Colume, keeping ſtill the due preſcribed proportion of the Peeces, accor- 
ding te the kind and ſort thereof. 
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CHAP, XXII. 
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Of the place, meaſure,and vſe of the Trunnions. 


» © Hc Tranxiens in peeces not Camber bored ought to be 
thusplaced,diuide the whole legth of the Chaſe of the 
peece into 7 equall parts, and at 3 ofthoſe parts from 
the Beſe ring forwards, in the imaginary right line that 
proceedeth from the lower part of the Metrall ac 
the Breech, to the vpper part of the Mcttall at her 
Mouth, muſt the _ of the Cenrre ofthe Trans;- 
on; be, and ſo ſhall there be z of the length of her Chuſe 
from the Centre of her Trunnions forwards to her Muzle,&jbackwards to 
her Breech, cxcept it be fora Taper bored or Cambred peece, for which the 
Trunnions 


5 Bas (Y TD 5 PO ce Y 


Rn—_— ITT ——_ J___———————_—— 


T he Prattiſe of Artillerie. 


—— u—— —_ 


Trunnions muſt be placed more backwards, becauſe the thicknes of merrall 
to the breechwards is greater in compared praportion then it is in equall 
bored Pecces, which would otherwiſe become breech heauy,& ſo be rrau- 
bleſome to manage, and itmuſt be ſo ordered for theſe ſequent reaſons. Firſt 
for her better fortirude, Namely to take hold themore firmely in the Met- 
call of her body, and not lye direRtly againſt the concaus Cillinder of the 
Bore.Sccondly,that being ſomewhat vnder it, they will the better ſupport 
rhe great: waighr of the metrall:and laſtly,that therby they may be onelyſo 
much heavier towards their Breech as may be ſufficient to keepe her ſteady 
in her diſcharge, and not be too vaweldy, but conveniently approaching 
neere equiballancing for the mounting and mannaging thereof, which the 
Cermane and Spenifb Founders doe ſomewhat ſeeme to belpe, by placing 
Dolphinsſomewhat more towards their breeches : and ſeme others haue 
thought to remedy it by placing of ſtrong Rings in Staples of caſt metral 
ie ſtrad andliew of theſe Dolphins. Butfor ſuch Peeces as have neither Dol- 
phins nor Rings to mount or diſmount by them, a Leauer being put into 
their Mouthes.and a rope faſftned at the mouth vnto theoutward cad therof, 
and vmorhe Pomncll or Caſcabell at the breech , they are ro be thereby c- 
quibalancingly ſlinged romount or diftaount them conuenicatly, The Trun- 
niorso0ught nextthe body ro be in Dyametre oneCalibre of her proper bore 
inthicknes,and alſo one in length, onely leſſening ;. of 2 Calibre,tapering by 
little and little rowards their outward end of them. There are fiuc things c- 

ially to beregarded in caſting of mettall. The firſt is ro make the formes 
and moulds duely. The ſecond that they be well nealed with Charcoales or 
dry wood. The third to place them well inthe Pit, The fourth is ro meltthe 
mettall ro ruane well and fine. The fift tobe ſure to put aſmuch metrtail into 
the furnace as may be ſufficient to fill che moulds ; and cuery mould(that is 
to be fitted wich Brafſe or any other Mettall) muſt haue ſpyralls or vents : 
for there isno place (although called empty) ſo voyd, burir is filled with 
Ayre, by meancs whereof ifthe hor meltes, ſubſtance come to meete with 
the Ayre there incloſed, nor finding breathing vent , it will breake the 
the mould : wherefore it will be fit that as vpon the one fide of the mould, 
the metrall is ro come intoic,ypon the other fide the moyſture and ayre may 
breath out without impeachment,thatall the emptines of the mould may be 
filled withmertall. And ro that end there muſt bee a veart made that may 
breach ourthe nyre from the top tothe borrome of the mould, 
that by giuing the moreand the larger enteriesvntothe moulds and vents, 
theberter and more faire will your marter bee caſt off, And ſomuchfor 
Fenadings of Braſſe Orduance, 
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CHa?. XXII. 
How to examine, ſearch, and to finde % hether any peece of Ordnance 
be wcll and duly made, and of what Kinde, 


* and Sort it S., 


= He priocipall thing that a Cunner ought tolooke vnto,when 
TS. hce1s totake many Pecces cf Ordnance into his charge, is 
& | firſt ro ſearch and examine how they are Fortified, and whe- 

YN ther they be ſoundand lafely ſerviceable. and whether they 

8:2 ©@- be of the kinde of Cannens of Battery, Culaerings, or Periors, 

=== nd thento know of which ſort each Peece is of that Kinde, 
and then whetherthey be ordinary, rc-inforced, or leſſened in their Forti- 
fication of Mettall, and whether they be Cambred, either equallor Taper- 
bored, and with, or without an Orlow or Reliſh, be they of caſt yron er of 
Brafſe metrall: and of whatheightstheir Bores are, and how much Powder 
they are each of them to ſhoore, with any Shot, be it of Lead, Iron, Stone, 
Granado, or other Firc- workes or Bales. 

Secondly, that he looke how the Spunges, Ladies, Rammers, and Wadd- 
hookes, are fitted and conditioned, ſo that there'may be no defect or default 
incthem : And finding all thoſe things well, hee is to place them all on the 
right ſide of the Cariagesot the Peeces they belong vnto, fo that the Ladles 
and Spunzes be turned rowards the mouthes, and the Ramwers and Wadd- 
bookes towards the Breech of their proper Pecces. 

Then by putting a Rammer with his ſtaffe into the Peeces Concaue Cil- 
linder as farre as it will goe, to know whether that Pcece be cleare, loaded, 
or Cambered, and equall ortaper- boarcd, with Reliſh,or not, or haue any 
fouleneſſe got into her Concaue Cillinder , whiaeh hee ſhall perceiue if hee 
make a marke vpon the ſtaffe, at the mouth of the Peece, and pulling ir 
out when it will goe no futther in, and by laying ir vpon the our-fide of the 
Metrall, ifitreach to the 7 #ch- hole ornor, for if it doe notreach thither, it 
is cither loaded or cambred , or elſe ſome fouleneſle is gotten into her. 
Andit he finde or perceiue nothing to be within. yer he ſhall rake her Ladle, 
and pur it into her as far as heecan, and moving it lightly about the lower 
part and bottome of her concaue, giuing two or three jetts, to recciue into 
the ſame, the duſt or ſmall ſtones or foulenes if any be in her, which he ſhall 


- continue,drawing out the Ladleand emptying it , vntill hee percciue there 


remaineth no more within her to be drawne out : Then placing the Ladle 
in his place, let him alſo rake her »pwxge, and ſpunge her well ; ro draw out 
all the moyſture, ruſt. Verdegreace,or foulencflc, vntill ſhe be cleane : then 
ſearch alſo her Touch-hole , with a Pryming-iron, whether ſhee be therein 
cleanc, cloyed. or haue any fouleneſſe gotten into ir. 

That done, then may he with a common ſearch vpon a ſtaffe, having twa 
or threeround Peaſe. poynted ſprings that beare out, yalefle they be forced 
cloſe put intothe concaue Cillinder vnto the bottome,all along to examine 
her within whether there be any flawes, crackes, hony-combes, pynne - 
holes, finders, or other faults : and the Sunne ſhining cleare, if the mouth 
be 
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be turned againſt the Sunne beames, they may by a Looking-glafſe wellpol- 

liſhed, or with a bright ſword, be reyerberated into her concaue Cilliader : 
ſo that thoſe faults may bee therein moſt eafily diſcerned , orelſe in cloſe 
weather or roomes, a Wax or other Candle lighred, being faſtned ypon the 
end of a Cane,ftaffe.or halfe Pyke, her faults may bee ſpyed, if the ſame bee 
put into her hollow Cillinder, and carefully looked for all along,the Gunners 
cye bcing therefore imployed diligently at the mouth of the Peece. 

Whercin if he eſpye any creuiſes, flawes, cracks, or Hony-combes, hee 
may affure himſclte that Peece is dangerous both for breaking by re- 
charging of her too ſpeedily after her diſcharge, as well for herdebilliry by 
meanes of thoſe defects or faults, diſabling berto endure or reſiſt her ordi- 
narie loading, or allowance of Powderto be fired in her, as alſo leaſt in fuch 
Cauernes,flawes,or Hony-combes, ſome of the Wad, Carthouch; foulenes, 
furre, or Powder, lyc {mothering therein, and fo vpon recharging, Fire.the 
Powder that ſhould loade her, voleſſe ſhee be well punged with wet fpun- 
-es, with a grea: deale of handinefſe, care, and diligence, 'to bee afſuretro 
hauc fully exringuiſhed the fire that ſhall ſo ſmother, before you recharge 
her. BeſiJes, much diſcretion and indgement is to be yſed in the allowance 
of Powder, as in the manner of loading fuch Pceccs, notwithſtanding they 
be otherwiſe double tortified or re-inforced Pecces, yetto allow thcm(ac- 
cording as they arc thereby more or leſſe weakened) ſo much more or leſſe 
Powder, asit rhey were of the leſſened poore, or ſlender, fortified Pecces 
of the ſame kinde and ſort. 

It may many times happenthat he may mecte with Peecesghat arc wider 
at the mouth, then in the reſt of her bore within; which is often found in 
Peeces that haue becne long, and many times vſcd to ſhoote Shottof 1 on 
or ſtone, whereby the mouthes become enlarged, worne, and wider, by 
reaſon of the frequencie and vehemencieet thettdifcharges , whereby the 
Gunner may be deceiued, if he taxe his meaſurefar his Shoe by the Callitre 
of her mouthes,for by that meanes the Callibre oftheir borcs within being 
lower or lcfler, it may cauſe the Shott to ſtickeby the way + and then a va- 
cuity bcing in hes betwcene the Powder and the Shotr, they will endanger 
the Peece to brgake, which may ſoone bee examined withthe Croſſerr, de- 
ſcribed in theYg Fignre «, whereby Shott for ſuch Peeces tnay be ſafely 
choſen ſ-ruicgable , according to the Callibres of their narreweſt places, 
giuing abateggent of 3» of that height (though the Shotrbe rpund, and rot 
oualljfor a canuenicnt vent, whercof more hertaftcr ſhall he ſpoken. 

[fhe chanceto meete witha Peece that is crooked in her Chaſe, which is 
a hard mattertobe otherwiſe remedied, then by ſending her tÞ the Furnace 
to be new Founded - But if by neceſſity a Gumner muſt needes ſcrue with 
ſuch a Pccce, then muſt he take a Shott for her ſo lowe, thakftbe ſurenot to 
be hindred inthe going out thereof, in her diſcharge, And baſfides, he muſt 
accordingly (as the crookednefſe lyeth) lay the Pecce ſo much the contra- 
rie way awry,Quer, or vnder the dircQion of the vpper part of the Metall 
more or leſſe, #5 her bending and crookedneſle is more or lefſe; the which 
after two or three Shotts made in her, the Guxper ſhall bee better dire&ed 
then by many words. , 

'Liſtly, he may many times meete with Pceces whoſe concaue _—_— 
nowithe 
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ER it proceedeth from the breech ro the mourh directly 
ſtraight, yer it lycth awry in the body of che Metrall thicker or moreto- 
wards one fide then the other, which commerh eyther by the ignorance or 
negligence ofthe Guane-founder. The Mould not being fo 1uſtly fitted, 
that the ſolide C:linder thereof, filling vp part of the vacuity ofthe outmoſt 
Colume ofthe Mould,thereby ro make the Concane Citinder of the Bore, 
as to be ſciruated iuſtly in the midſt or right line of the Axis, The which is 
ſo great a fault, that if ic be not well andartificially handled and ordered, it 
will be impoſſible ro make a good ſhot therewith, beſides the dangers thar 
depend vpon ſuch Peeces : for being thinne of one (ide, although it be thick 
on the other, yer muſt it be allowed no greater charge of powder then if the 
ſame were a*thin onthe thickeſt fide as it is on the thinneſt , for if ſhe have 
a charge ofpowder vſually allowed to good Peeces of that kind and ſort,ſhe 
will bee in great dangerto ſplit orbreake : wherefore very great care and 
iudgement muft bee to fit her Charge according to her ability, and alſoro 
frame and place her diſpart duely, wherofalſo in his proper place hercafter, 
inthe 26,27,8 28 Chapters,ſhall be more particulatly declared. 


7 he Prattiſe of: Aritllerte. 


CHAP. XXII. 


' Fm to meaſure or Tertiate any Peece of Ordnance,colnwt 
beÞ much Powder fhe is able to beate for 


her de (harge. 


© He beſt mdcrftanding experienced Farreigne Gaaners, 
A 3 doc ca'trhe meaſuring and cxamining of the fortifica- 
tiog of Mettall j1a Peece, T ertiatiog, it is chicf- 
ly co be meaſurcd and examined in thethreeprincipall 
ofcach Pcece : namely, at the becech, at theis 
runnioas,and at the mouth, 
| Now fenay induftrious Genvecr may be aſſured 
| WF -.-; ant nar Orhan, and _ 
more ſafely and boldly er 2 duc loading, opertioe 
own koe proofe and ſernice, that the may withour Cage preferme her 
vimeftcxecurion, I baue in the 18 figure« deſcribed three Cannems , and 
three Culverings, with the meaſures of theis merralls (their proper Bores 
being cheir proper Scale) at their Breeches or Chambers, & attheir Tyunns- 
#ns, and at their 'Alourhes, The vppermoſt of bath which,is the figure of a 
Re-infarced or double fortified, the ewamiddlemoſtaf. at Ordinery, and the 
two vndermoſt of a Lefſened Peegc, beth; and Colverings, with all 
their meaf..res. By which alſotheir ſorts, and all other Ordnance in their 
due meaſures,will be the bereer conccinced and manifeſted, 

Asfor cxatnple there is a C#/ that thooteth an iron hor of 17 Ib. 
wa:ghrwirh 1; Ib. of corne powder, which is j of the waight of her thot , 
and the queſtion is whether the may be able to beare ſo mych r, ori 
needr were more, which cannot be well anſwered without the examining or 
rertiaring her mctrall. 

Bor having already ſearched henas in the precedent Chapter is ſhewed, 
ard found ber ſound and free, except the defets therein mentioned, you 
m: y meaſure andrertiate her to anſwer the queſtion as followerh. 

Fn ſt, with a Rulcr, draw a right line vpon a paper ſlate or flat fmooth 
boord, as in the {aid 18 figure is deſcribed from A to B, Then with 2 paire 
of Compaſſes witk ſtrait or reverſed poyars, take the Dyatactre or widenes 
of rhe Bore of the peece , and place thas meaſure from A towards Bat C, 
whrictr fpacebetweene And C, you muſt divide into two-cquall parts, and 
thenwih che compaſſcs opened ro one of thole parts, ſerthe ſame vpow - 
nother right line, as at the poynt D,and with the other foote draw a circde, 
which will be crucly equall in Dyametre vato the beight of the Bore, as 
may appeare by the Cuck AFCQ, and equall to the right line 
AC, 


Then with 2 paire of Caliber Compaſſes take the rhickneyor Dyamerre of 
the mertall of the Breech at the T exch-hole: which diſtance berweene the 
poynrs,you mult diuide intotwocquall parts, and then the Compaſſes bee- 
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ing opened to one of them (and one foereſetin D with the other) deſcribe 
the other Circle GH,which ppl be yquall ro cbe circumferenceofthe met- 
tall arrhe T exch-bole.and{othe thicknes of the mettall or diſtancebetween 
the ſaid 2 circles will ſhew the quantity betweene F and H,and Eand G, 

And ſeeing aekhy diſtthce from'F ro'H is equallto the diſtance from E 
to F, which is: lis Dyamierre of the height ofthe Bore, he may be therefore 
ſarethat it is an Ordinary or Comman fortified Cu/#er:9g, But whether ir 
bee cither a Baſtardor an cxtraordinaty Culvering, it cannot bee knowne by 
the fortification, but by Sejeabihee ; being longer theg the ordinary, it 
is calted, therefore an extraoruinary Culuering, &c. and being ſhorrer 
the Ordinary, i is therefore called __ Couldering., © 

Now then'this brig fonnd to bean ordinary Celvcring thee will beare * 
of the weight 'ofher ſhot # Canotrpowder, which amoumterh yaro x ;1b, 
9 or, Bur co bee more-aſſurt@ of her fortitude, rhe meaſure of her merrall 
may be likewiſe taken at her Traunons, and Neckeas followeth, 

At the Corniſh or Ring before ther Trunniorns with a paire of Calibre 
Compaſſes, yon may take the Dyamette of el y of mettallthere,as you 
did before at theT euch-boke and alfo ditridetieUiſtance betweene the points 

or cnds of the cotpaſſes inro two equall parts : with the compaſſes opened 
to one of thoſe paits, ſetting one foote'in D, makewith the orher the circle 
IL;and if youfinde} ofthebore, ir is'the proportional fortification for an 
ordioaty Culucring ; and the like' may bee done for the Necke, which 
the cirele MN will equalize and ent, andthe diſtance from F to N 
being 4 of rhe height of her bore, and rhe due thicknes of the metrall for an 
ordinary Caluering at the Necke;'*bonfirrerh rhe former meaſures and 
roofes. WET EEE) 
E Bur if in taking the Mesfures aforeſaid,there had bin found in her Cham- 
ber at the 7 euch. hole from F ro H the thicknes of one Dyametre of the bore, 
and ; motcit had beenea {ignethe Peece to be double fortified or re-infor- 
ced;hwwing alſo at the Trurmijons FL !,,8 atthe Necke FN ?, of the height 
or Calibre of her Bore, Then ſhc ſhooting an Iron ſhot of 17 1b, would have 
endured alſo 171b, of Cannon corne powderto be loaded with, andbe fi- 
red within her without danger. Andthis would fo haue conucyedthe ſhoe 
further then the ordinary could hane done, vpon like degreesof Mounture, 

Contrariwiſe, it the circles there had beene fourd, that from F to H, bur 
; of her Calibee of the bare atthe Touch bule, and ar the Touch-hole bur z 
for FL,and at the necke from PtoN bur ;. of the height of her bore. Then 
ſhe appearethtobe one of the leſſened or lender fartified Coluerines, and 
muſt be allowed but 2 1b.$ 0z.of Cannon cornetoconucy her Iron ſhot of 
17 Ib, which vpon likeeleuation will not cary a ſhotſo far as the Ordinary, 
much lefſeasthe extraordinary Cutzerings could haue done. 

In this ſclfe ſame manner all ſorrs of of the ſecond kind are to bee 
meaſured and Fertiated with this confideration and allowance withall, That 
the Demy Culnereng hath 5, and the Seker ',, andthe Fas/cou; more mctrall 
comparatively then the whole Cul#cring hath. And ſo much forthe ſorts of 
the | nn kind of Ordaaxce. 

Likewiſe vponthe other fide ofthe ſame figure,the Meaſures of the 0rd- 
nexee are thus deſcribed, 
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The double fortified or re-inforced Canons of Batteric, haue one whole 
Dyametre of their bore in thicknes of mettall at her T #wch-ho/c,and ©: at her 
Trunnions,and 7, ather necke, 

The ordinary Canons of Batterie is ; in their Chambers, , at their Trunni- 
ons, -y : at their Neckes of the Dyametre of the Bores in thickneſſe of 
mettall. 

The Leſſened Canons of Batterie is; at the Chamber, at the Trunnions 3, 
and at rhe necke }, of the ])yametre of their Bores in thickneſſe of mertall, 
whoſe poorenes and debility of metrall, alrhough rhey be to ſhoote anilron 
ſhor of about 60 1b. yer they cannot endure abouc 25 l1b.: of fine powder,or 
3 1 1b. of common powder, 

Whereas the Re-inforced Canon of Battery can endure to burne 34 1b : of 
fine powder or 43 | of common powder, | 

And ſo the 0r4:very Canen of Batteric will endure 301b.of fine,orz9 lb.of 
common powder, 

Butifthe Gaxner when he ſhould meaſure or tertiatc any Peece, hath not 
Calibre compaſſes, he may doe it ſufficiently with a cord ac Rei | 
ding the Peece at the Touch-hole, at the Trunnions and | 
king j part thereof for the Dyawerre of the body of her mertallin 
ces, Thus : Þ--= 

The Canon or ordinary Calserings haue about 11 Dyametres of thei 
about at the Touch-hole, and at the Trunnions 8 Dyametres, and at the 
necke 6 Dyametres in their circumferences. | Fry 

But the Commen or Ordinery Canons of batterie have but & Dyametres "ot 
the Touchhole, andattheir Trunnions 7i, and at their necks 5; ia the cir- 
cumferenceof their mettalls there. 

Laſtly,the Demy Canons are but : of their bores in thicknes of mercall at 
the Touch-hole : I need nor to infiſt vypon the reſt of the meaſures,nor of the 
Re-inforced Ordinary or Leſſened, onely I may ſay that as they all tendro 
none other end, but to make knowne the force and feeblenes of any Pecce,to 
allow her a conuenient charge of Powder , that they may performe their 
beſt and vemoſt force moſt ſafely : forif you giue any Peece more then her 
duc charge in powder, you indanger the Pecce your ſelfe, and the ſeruice 
expected, but if you giue leſle ſhe cannot doe ſufficient execution. 

The force and richnes, and thedefects and pooreneſle of the Powder, is 
likewiſe to bee well knowne for 10 1b. of one powder may doe more cxecu- 
tion then 12 1b. of another, wherefore encreaſe or abatement mult bee ac- 
cordingly made to or from the quantity, that is ordinarily allowed, ac- 
cording to the ſtrength thereof, more or leſſe, whereof I intend to ſpeake 
more patticularly in the chapter of che making and proguing of Pow- 
der. 

But yet I will conclude with a briefe and induſtrious way to meaſurc a 
Peece as is by the 19 figure « repreſeated: Firſt draw aright line, asthe line 
Cc D,then take the wideneſle of the bore of the Peece with a pare of ſtraight 
poynted compaſſes, and {ct both the poynts in theſaid rightline from Cc 
towards D, as cF which will bethe height or widenefle of thebore of the 
Pcece. Then with a paire of Calibre compaſlles rake che Dyametre of the 


meteall at the breech, which being alſo ſet inthe ſameright line from..c to- 
M 2 wards 


ry 


x A bethethicknes of the mettall at che breech. The like may be done at the 
Trunnions or Mouth. 
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To finde whether the Concaue Cillinder of eny Prece of Ordnance bee in 
the midft of her mettall, if not where the thickeſt or thinneſt of the 
Mettall is, and the difference thereof ,and of the longeſt and 
ſhorteſt diſtances from the Axis of the mettall 
to the Axis of the bore, with their Lar- 
ges and Diſparts. 


Eforel proceede #hy further, it will ndt be amiſſ>here 
_ 9) \ | to ew the vie of Para/e{ Squire deictibed it the 19 fi 
\ Lf WP - 
Ink 


oo of Oc 


gure 4, which is an inſtrument requiſite to finde & ex+ 
Red amine whether that any Pecce hath more mettyl'v 

QF Jn one fide of her then en the other, The ſame is of two 

PAY AE pcrches or peeces made ſquare of geodſtaſoned wood 
= 238, plancd ſtraight and ſmooth, ioyned the &nd withtwo 
| rrauers peeces truely let in and welt eloſed in their 
zoynts, ſo that avone ofthe peatches may come neerer orpoe futther vE 
from the other as the Peece to be meaſured ſhall require alwayes, keepitig 
the two pearches exily puraletl one to the other,and ſo locked with $hwew 
pines and nuts, as thatrthey may fot boudge without his will that vſeth 
them, 

Theſe peatches haue it cach of them 5 or 6 s&krewes with pins of brufle 
or It0n, thatthe one peatch being put inco the Ci//#dey of the bote of a 
Peece of Ordnance, the pins and sktewes wich theit halfe rownd heads may 
fo bearc vpon the lower fide of the bore,that ir tay hold vprhe peateh c 
to the vpper fide therof, all along cue to the Touch-hole, Theti by the Tra- 
ucrſes, locking the Perch that is without, that the further end may touch & 
reſt ypon the Baſering, #nd the vpper pinars alſo rovch the” Corniſh friene, 
and other eminent rings of the e, Then tvrning the faid inſtru. 
ment round abour, all the concaue of ſoulc within and abottt the Metrgll or 
body withour fide of the Peece, if you finde it ro touch al paies equilly in 
fach reuolution, you may be effured the Peece is trucly bored it the mid 
ofthe mettall ; but if it touchnot equally bur bee ſtaydeor ſtiffe ypon-611e 
fide,and looſe,that the pitinies beare or rooch not one the other, ir is certaine . 
that the ſide where it is looſe, is thinner in merrall, chen che orher whete it 
goeth ſtiffe or ſtayerh., 

The places which is thinneſt & thickeſt being knowne by the ſifferieſle ot 
looſencſle of rhe pinnes in cheturning, and the lenpthning or ſhorrniag of 
thoſe pinnes mare or lefſe, will alſo make knowre the quantity how much 
one fide and place is thicker or thinner then another, and that throughout 
cuery 
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eucry part of the Prece hoting the thickeſt fide with the Algebraicall fi- 
gure of tore thus «= and the thinner with the character of lefierhus it , 
marking and noting very diligently bow much the excefſe is, add wn either 
of choſe placrs witha cord, or rather a parchehent that will not ſtretch guird 
the Pecte round abour, Then halfe-ing that guirting, by doubling ir, lay 
enc end bf it yponthecharater — thatis where the micteall is thickeſt, and 
where that balte enderh therc is the thinneſt by the 15 definition of the firſt 
of Excl:4*. which being done both atthe breech and mouth alio,amd how 
much the rhickelſt orthinneſt place 18 diſtant from'the vyppermoſt of che 
ſurfaceof rhe mertall in thoſe places ſeuerally noted; fomuchis particularly 
prepaied for the ſame Peece onely, yet how it may be applyed in like fort 
for aoy other wrybored Peece, may by like practiſe be concciued, 

The fame being done alwell for the Brech 2s for the Mouth, and transfer- 
red accordingly vpon a boord with Plumets inthe centres of cach circle, & 
one inthe p:rpendicular Dyametre of the middle line of the boord, whoſe 
lower end muſt be ſomewhat hollowed, that it may bee the berter applyed 
vpoa the roundnefle of the mettall of the breech and muzzle of the Pcece, 
as the figure thereof may ſufficiently explaine, ir weuld bee too tedi- 
ous, and not operas preziums further to deſcribe the perpendicill, or to de- 
moaſtrate the ſame, although I haue prepared for any friends chat de- 
fre ic. 

Nate for as much as itis very difficilto reelaimc ſuch Peeces from ſhoo« 
ting awry, or ouer or vnder, withour theſe curious preparatigns : And be. 
cauſe they are not ſafely to be ſhot in, without very good and mature conli- 
deration of their weakenes and danger, forif an ordinary charge of pow- 
der be fyrcd in ſuch a Peece, the weaker fortified part would not beable to 
reſiſt che force thereof, burtbe ih great danger to breake and ſplit: therefore 
J] would aduiſc euery Gunner that ſhall be appoynted to ſerue with ſuch a 
Pecce, alwell for his ſafety as tor his credite, cyther with or without reclai- 
ming thoſe Errors, not to load her with morepowder then ifſhee were no 
berter fortified in any place then ſheis inrhe weakeſt part, her ſurpluſſage 
ar the thickeſt, being no better helpe toſtrengthen the thinneſt of her met. 
tall;then if ſhe were in all places weake alike. Yetto examinethe metrcall of 
any Pecce doe thus alſo , Mountthe mouth of the Peece ypon a 3kidde or 

peece of Tithber, and having from the vpper part of the mertall.cade foure 
markes, or divided the circumference of the Baſe and Muzzle Riggalts or 
Rings into 4 quadrants from the mouth to the Breech , having ſtreeched a 
chalke line layd vpon twe of thoſe mays each with his match,ſtriking with 
that line, 4 lines alongſt vpon the ourfide of the body of the petce, and ha- 
uing 4 great care that they betruely lined ; They take a ſtrait rod and put it 
into the mouth of the Pecce, holding it cloſe ts the fide of the concaue di- 
realy within it as the lines direfterh, the one line whercof lying dire&ly, 
his oppoſite will lye direaly vnderneath ir,and the other two lines willbee 
ſtretched on both the ſides of the Pecce. 

Then take your Q12drant, and place one fide theredf even with the rod, 
and looke what degrce the perpendiculat plutmlyne cutteth thereon, and {0 
tutning the perce, rhat one of the {yde lines may then Ipe vpright, #the 
plumbJyne then fall vpon the ſame degree art each line of ſuch application 
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yponthem all, the Peece is then truely bored. Laſtly , chere may alſo f 
that purpoſe be an Iron or Braſfe Inſtrument with a 1oyncin the midlſt cale 
lcd: Double Catibres with foure legges like the fignre here. deſcribed, 
which by purting them into the concauc ofthe Peece, and turning it round: 
within the bore, claſping the other legge without ro the metrall of the 
Peece, the diſtance betweene the other rwo legges without will ſhew the 
thickneſſe of the Poece ineachpart, and ſhew, with applying allthe ope- 
nings ytoan inch Rule or ſcale of equall parts, whether the Peece bee 
thicker vpon one ſide then on another, being alike diſtant trom the moutty 
of the Peece, and how much and where. 
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Which differences of thicknefle and thinneſle of her mettall, wry boring 
or vncuen lying, of the concaue Cillinder or Soule in her body or Mettall 
_ ſomade knowne. The Large lyne and Large ir ſelfe, rogether with 
her duediſpart,and lying of the Axis, for ſuch a Peece may be found as fol- 
lowerh. 
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CHaPe. XXIL 


To Diſpart 4 Prece of Ordnance, Whoſe Bore lyet h hortzon- 
tally ary, and the Axis thereof being paralell 
to the Axis of the Mettall. 


> 44 Vppoſc thatthe Bore of the Peece lyeth awry ſo much 

2» Of the Horizontal Dyametre {quare, as wv,orof the 
circumferences of the mertall at the mouth, as wx, or 
& atthc Breech as #r7,here repreſented by the two para» 
y lell rightlines, one v6 m1, being the verticall ſemidi- 
| p & amctreof the middle of the metrall at the Breech,and 
Wo c=a) I vbmatthe mouth, And whon:t the other parallell, 


dle of the bore 


© whereofwhis the yerticall ſemidiametre of the mid- 
both at Breech and Mouth, and þ » the verticall thickeneſfle 


therein ofthe mettall ofthe mou th, and h 7 the verticall thicknes of the met- 
tall at thegreateſt ring at the breech. 

The difference of bs for b » being added vato the diffcrence of x r from 
tr, augmented by the lyne of the vſuall diſpart 7 {the difference at the vp- 
per part of the mettall at the Breech and Mouth) will compound and make 
the duc diſpart little or nothing differing fro m the viuall diſpart, but muſt be 


placed 
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placed ypen perpendicularly paralell row r, which fhall direR the fayde 
Peece to make an aſſured good ſhor,the viſuall line paſſing from the Gun- 
ners eye by rand #vato the marke to be ſhot ar, by the 0 definition, and 
the 65 T heoreme, | 
But if che Bare or Soule of the Peece'lye awrye, the Axischereof not be- 
ing paralell withthe Axis of the Metall. \ 
sif the Bore at the Touch-hole were as the circle x 65d. 3nd the Bore at 
the mouth, as e g 4f, and che Axis of the Bore paſieth from vat. the breech 
vnto wat the mouth horizonrally leuell with the Axis of the gyettall ; Thea 
hall the Diſpare be of ſuch length, as inthe —— nner,bur the 
diſpart lyne vpon the metrall arthe breech will paſſe direAly Fom poynt «, 
ynto the poyat w atthe mouth ofthe peece, to makea perfeFſhot with ſuch 
a pececeat any marke aſſigned, | 


” ——_——— 


; Cruay. XXVII. 


To Diſpart a Peece of Ordnance, whoſe Centre of the Bore lyeth 
perpendicularly awry, eyther aboue or vuder the (entre of 
the midſt of the mettall,and yet the Bores Axis 
being paralell with the Axis of 
; the Mettall. 


q Vppoſethat the bore of the peece affigned lycth aw 
ſo much of the a aver erLs an 7 46 _ 
| the Axisof the mettall, yet being paralell thereunto, 
oo; oras much asthe circumference wo orb ». Herein the 

KY two yerticalls being in one ſame line, both of the 
> middle of the bore, and alſo of the middle of the mer- 
HA tall, therefore the viſuall diſpart muſt be placed vpon 
I the vppermoſt partof the mettall ofthemouth , and 
the viſuall line muſt paſſe from theGunners eye by the vpper part of the met- 
tall at the Breech, and by «the vpper part of the metrall at the mouth, and 
willthere ſeruc to make a good ſhotas if the Axis of the Bore hadlyen in 
the Axis of the merttall ; and ſo thelike may be ſaid if it were in the perpen- 
dicular Dyametre,vnder the Centre of the metrall at the breech and mouth, 
as 4c, which may ſuffice. 

But if the Concaueof the Bore lye awry,and not paralell tothe Axis of 
the mettall; as ifthe circle 7 5s t repreſent the botrome of the bore at the 
Touch-hole, and the circle rk 5 w repreſent the bore at the mouth, and the 
Axisthereof paſſing from 6 at rhe breech to c at the mouth,croſſing the Axis 
of the metrallat « and lying vertically in one ſame plane therewith, 

Then ſhall the difference of metrall Xd.atthe mouth differ from che thick- 
nes of mettall : e. at the breech, onely che = of ge, whichis the true 
height or length of the diſpart, and maſt beeſer ypon the verticall point 4 
at the mouth tomake a good ſhot with the ſaid peece at any marke aſſigned 
to 
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to be ſhot at within the diſtance. For take k d out of the metralls at the 
mouth of ie, the metralls are at the breech, and willreſt ge the Diſpart 


ſought. 
L = ifrue Circle 7 k s w bethe Bore at the breech, and r# 5v the bore at 


e mouth. 
0 Then ſhall the thicknes of the mettall at the Mouth 7 4differ the thicknes 
of the mettall at the breech & e the full quantity of 4f the true diſpart for 
the ſame Pecce to bee ſet vpon the verticall points. As df, to make a good 
ſhot at a marke aſſigned, Fortake s d, the mettall at the mouth out of kethe 
thicknes of mettall at the breech, and there will reſt ze equal to af, for the 
diſpart ſought, by the 10 Definition, and the 8 Demand, 
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Cnay. [XXVIIILI. 


To Diſpart any Pecce of Ordnance, whoſe Axis of the Bore 
lyeth awry net leuelly nor vertically, the Axis of 
the Mettall not betns paralell 
thereunto. , 


4 S ſuppoſe firſt that the bore at the breech bee repreſen- 
eo red by the excentricke circle 4g ef, andatthe mouth 

DP y, by the exccntricke circlesfpe , and the Axis of the 
bore the right line « 4. The ourtmoſt circle of the met- 
tall ar the breech by the concentricke Circle qr yw x, 
and the outmoſt circle of the mertall at the mouth by 
the concentricke circle 5 ts : So ſhall the thickneſſe of 
the mettall at the breechbe 3 q, and the thicknes of the 
mctrall at the mouth bee 2 8, which ſpace or quaatity 2 # being taken out 
of 3 qleaueth 4 qthe _ required, to be ſet vertically ypon the mouth at 
the poynt 7,becauſc the ſame is the point inthe outmoſt merral of the mouth 
that is vertically ouer d, the Centre of the bore atthe mouth, ant! the large 
line ſhall be q ?: for that q 18 right and vertically ouer the Centre of the 
bore vpon the outmoſt metcall at the breech, and gs will be the diſpart line 
and part of the (ight line that muſt paſſe from the Gamers eye by the poynt 
gon-the Mertall atthe brecch,and by the point 5 the top of the diſpart, ſet 
vpon the pointy at the mouth, and ſo extending it felfe vnto the Centre of 
the marke aſſigned tobe ſhot at , The like may bee ſaid if b were the Centre 
of the bore atthe Touch-hole, and cthe Centre of the bore at the mouth : 

For thcn would y 5 be the large line, and r 4 the diſpartline, and 4 s thedi(- 

part,cach reciprocally anſwering the forenamed meaſures,bcing onlyplaced 

alike on the cootrary fide which may ſuffice. 

But if 4 were the Centre ofthe bore at the Touch-hole, ande were the 
Centrc of the bore at the mouth, 
Then would 3 5 be the thicknes of the mettallat the mouth, which being 
taken out of 2 » the thicknes of the —_— breech, there willreſt 6 
| to 
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to be ſet vertically ypon the vpmoſt mettall of the mouth at 5, becauſes is 
the verticall point there over d the Centre of the bore at the mouth of the 
Peece, ſoſhall 6y or 8, 7 equall thereunto be the length or heigh of the diſ- 
part, and y s ſhall be the large line, vpon the mettall paſsing fromthe breech 
tro the mouth; and 7 7 ſhall bee the diſpart line, part of the ſight-line that 
paſſeth from the Gunners eye by the points 7 and 7, and extendeth vnto the 
Centre of the marke aſsigned, by the 10 definition andthe ſaid 8 Demand. 


_— 
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Cray. XXIX. 


Of the Larges, «nd the Large Line in wry bored Pecces, 


YI XI YT [Aving already ſhewed how to finde whetherthe Peece 
WL T5 y aſsigned were equally bored in the midſt of the met- 
- x 9 tall. if not where the thickeſt and thinneſt of the mer- 
| Lat tall lycth, it reſteth now to ſhew allo how to find her 


D 

A middleline, or higheſt of her mettall at the breech 
and muzzle, as alſo her largeand largeline in a peece 
' that is bored or caſt awry. 

The Middle linc is none other thing, but an imagi- 
nary Kieht line ſuppoſed to paſſe vpon the higheſt of the mertall of a 
Peece of Ordnance from her Baſe ring to her Muzzle ring, directly ard ver. 
tically ouer the Axis of the body of mettall of that Peece, which bythe 
perpendicill aforeſaid is cafily found by placing the two corners K and L 
ſeuerly vpon the Baſe and Muzzle ripgs in ſuch ſort as thatthe plummerhe- 
longing to the line », #8, may hang directly oucrzhe ſame line, and being 
let downe, vatill the poynt thereof doe touch vpon the ſurface of the met- 
tall there, make poyats or pricks at cach place, I ſay then that thoſe points 
will be direQly ouer the Axis of the Mettall of that Peece, betweene which 
points if a Chalke line be ſtrerched and ſtriken, or a right line imagined ro 
paſſe, the ſane ſhall be the widale {ive of that Peece. 

Now to finde the Large lyne, and the Large it (elfe. in ſuch Peeces as are 
bored,or caſt a wry ; Hauing found the midle Line,and the Plummer hang- 
ing ſodireRly over ». 8, vpon the ſaid markes ; and hauing found the Ex- 
centricke circles of the thickeſt, and thinneſt of the Mettall, at the Breech, 
and Mouth, and deſcribed them vpon the Perpendicill, as is aforc ſhewed, 
with their Perpendicular lines paralell to », s. letting downe their Plu- 
mets, each in-his proper place ſeuerally, fo that it hang direRly ouer his 
owne Perpendicular line, andthat the point of the Plumet alſo touch the 
Superficics ofthe Mettall,and there at eath touch,make a marke and ſtrerch 
a chalke- line betweene them, from the Baſe torhe Muzzle ings, and ſtrike 
a line vpon the Merttall therewith, or elſe imagine a right line ro paſſe be- 
tweenethem, I ſay, that line will bee Vertically over the Axis of the Bore, 
of that Peece and is the Large line ſought, andthe diſtance berweene rhe 


cxtremes of the midle line fgrmely found, andriits Large /ive vpon tho Fuſe 
and 
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and muzzle rings noted, arc the Large it ſelte ; and ſo is that Pecce reclai- 
med and prepared to auoid wide ſhooting. 

Now it reſteth alſo ro reforme her over, or rnder ſhooting, whoſe cauſe 
may by the former {cions bee conceined, and by che petpendicill caſily, 
and readily found and performed thus-: Firſt, vpon the marke ynder o, where 
the plumet touched, place a due Diſpart for her,as if ſhe were truely bored; 
then if the Centre of her Bore, at her breech bee found by the inſtrument, 
to be vnder the Centre of the Bore, ar her Muzzle, the difference thereof, 
is then to bce ſubtracted, from the leaell height of the Diſpart : Bur if the 
Centre of the Bore at the breech, bee higher then the ſame at che mouth, 
then that difference muſt be added, and placed vpon the marke of the Large, 
arthe muzzle,wich that addition,or abatement, and fo the yiſuall line,muft 
paiſe from the Large, atthe breech, by the rop of that Diſpart there placed, 
which will auoydallouer, or vader ſhooting in that Peece, 


CHAP, XXX. 


To finde the waight of any Shit by the Diametre thereof , as well 
Arithmetically, and Geometrically, as Tabularly, 


and by Scale, and ( ompas. 


oh [= to allow any Peece of Ordzaxce her due charge of 
ALLA) downe, how hee may know the ſame, toa ſufficient 
found, multiply the meaſure of the knowne inches ot the height, or Dya- 
whole Shots weight ſought, ( for caſt Iron 4 ownces allowed for each inch 


@ SP? A Tc wcight of the Shot, being a fit Index for the Gunner, 
powder ; is therefore moſt neceſſary ro bee made 
knowne, or firſt ſought, and becauſe a G#»ner, cannot 

at all times when the weight of a Shot is required, 

haue Ballance and weights abour him, ro waigh the 

ſame; therefore, it ſhall not bce a miſſle, here to ſer 
neercnelle, by the height of the Dimetre, or circuit of the circomference 
thereot; And thar allo for varictic ſake, as well Arithmetically, and Geome- 
rrically, as T abs/arly, and by Scale, and Compas, 

The firſt ching ro be done in Arithmericall working, is to finde the ſolide 
ſquare inches, contained in the Ball, or Shot aſſigned; which may bce thus 
metre thereot Cubickly, and then againe multiply that Cube by 1 1, and 
diuide thelaſt produc by ar, andthe number inthe Quotient, will cxpreſſe 
how many folid ſquare inches of Mettall, or Stone is contained in the Glo- 
ball body of that Shot : If then you know, how much one ſquare inch of 
the Mettall, or Stone aſſigned weigherh, you may then ſoone know the 
ſquare,commeth nrere the marter) and the proportion of Iron to Lead may 
be as zoto <6: And erdinary Stone to Lead,as 18 to 72, and Stoneto Iron, 
as 18 ro48, rollerable accepted. 

But to come more preciſely necre thetrueth(although fpunginefſe)and the 

-|| N a difference 
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difference of cach Mine from other, ap& infinite accideots, vary the propor. 
tions betweene their capacitics, and weights, and doc hinder it, The 
cable following will ſufficiently helpe, inthe meanc ſpace, I will giue one 
example to illuſtrate the-precedene rule. As for example, it is requiredto 
finde thereby the ſolid ſquare inches, in a Shot of 4-iaches and i in height, 
the neere Cube of 4* being neere 91;which I multiply by i x,& the produt 
I finde to be 1001, which1 dividing by 2 1,finde in the Quotient 47 inches, 
and ! of an inch more, for the ſolid content of that Shot, which if ic were of 
Iron, by ſuch allowance as aforeſaid,it would weigh 11 1b, & abour 15 oun. 
ces, but by the firſt Table following, it would be 12 1b. and x2 ounces, and 
by the ſequent treble Table for Lead, Iron, and Stone Shots; itis found to 
bee but 12 1b. and ro ounces, wherein appeareth alſo that a Leaden Shor, 
would bee 17 Ib. and 15 ounces, which by the firſt Table, would bee found 
19 lb. and 12 ounces. Bur for ealineſle, ſome ( and becauſe it may for any 
Iron Shot be wrought by memory, by a man of any ſmall praQtiſc ) doc vie 
onely to divide the Cube of the Shot by 8, and take the Quotient for 
poundes, and each vniticof the remainder for 2 ounces, and ſo the Cube of 
43 bring 91, as aforeſaid, and diuided by 8, the Quotient will bee 11 1b, 
and the 3 remaining will bee 6 ounces : The like in all kindes may bee done 
for Stone Shor, by the rule of 3 onely, ſaying, if 48 the proportion of Iron, 
give 202 ounces, What ſhall 18 the proportion tor ftone gives 76 ounces, 
which will bee 4 1b. and 12 0unces for the weight of the Stone Shot, that is 
4 inches and + in height. 

Burt the moſt aitificiall, and exaR Arithmeticall working of all ſuch que= 
ſtions, for all yſvall Mettalls and Stones, 1s according to the next Tab'e, 
whercin, 1 have imitated the Lord eMarchiſfones Table, in his Rabdelagia, 
applying this vnto ounces, and inches,which are our vſuall knowne weights 
and meaſures : Whereas his was for Cochleas,or Spoonefulls,and Drames, 
more vicd by Phyſitians, then knowne in Gunners praQiſes, yer, tor his 
ewo firſt Theoremes, and Problemes, I hauc followed them, becauſe their 
workes are caſe, and excellent, 


The firit Probleme, 


By tbe inches of the capacitie, of the Mcttall, or Stone named, to finde 
the ounces of the weight thereof, 


The firſt Theoreme. 


As a 10@0to the inches of the capacitic, or ſolid meaſure of the Merrall, 
or Stone n:med ; So is the loweſt number of the Colume, of the ſame Met- 
tall, or Stone, to the ounces of the weight thereof, 


The firſt Example. 


Let there be an Iron Shot of $ inches bigh, which by ſolid meaſuring, (as 
aboue is taught) is found to containe 268 inches, and +: By the ſaid firſt 
Thceoreme, as r000, to 2684, ſ0is4333 the loweſt numberof the Colume 

of 
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of Iron, vnto 1162 ounces which being diuided by 16 (the ounces of the 
Habcrdepoiſe, ) amounteth vnto 72 Ib, and 10 ounces the weight ſought. 


The ſecond Example. 


Let an ordinary Stone ſhot, of the ſame height and meaſure be propoun- 


ded, containing as aforelaid, 268 inches, ſay, by the fame firſt Theoreme, 
25 1000 is to 2687, fo will 1420 the loweſt number of the Colume, of 
ordinary ſtone thereof, bee to 382 qunces, whith the Stone ſhot weyeth 
they being reduced into pounds by deuifion thereof by 16, will amount to 
23 1b. 14 ounces, the weight of Stone ſhor ſought. 


The ſecond Probleme. 


By the ounces of the weight of any Mettall, or Stone named, to finde 
what number of ſolid inches ir is ia capacitic. 


The ſecond Theoreme. 


As 1000to the ounces of weight of any Mcttall, or Stone named, fo is 
the moſt right hand number of the Line, of the ſame Metrall, or Stone, to 
ſold inches of tho capacitic thereof, 


The firſt Example. , 
Let there be a Shot of Iron of 8 inches Dyametre, weying 1162 ounces, 
and wee dcfire ro know, how many ſolid inches ir containeth : By the ſe- 


cond Theoreme, as 10co to 1162, fo is 230 the moſt right hand numbcr, in 
the Line of Ironto 268, ferethe ſulid inches contained therein. 


The ſecond Example. 


Ler there bee a Shot of ordinary Stone, whoſe weight by the ſecond ex- 
ample ot the firſt Theoreme, will be 23 1b. and 14 ounces, abereof the (olid 
inches is required : By the ſecond Theoreme, as 1000 is to 382 ounces the 
weighr,ſo is 710 the moſt right hand number, of the linc of ordinary Srone, 
to 279 fere the ſolid inches required; exatneſie by Table, is not to bee 
expectcd. 
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A Table for the Weights, and Meaſures, of 


Mettalls, end Stones. 
Gold. | 
1000 $Sro 670 645 380. 420 410 
Sift. | | 
1393 1000 950 \820 678 568 550 
Lead. © 
1650 1150 1000 910 740 675 635 
Siluer, 
1785 1340 | 1243 1000 820 710 750 
Braſſe. 
2225 1680 1448 1345 1000 925 3850 
1107. 
2588 1930 1670 1535 1190 1000 930 
T inne, 
2725 2045 1765 1640 1280 1160 1000 
6780 5120 | 4278 4090 2216 2784 2642 
9960 7415 6405 5948 2650 4020 3828 
13200 7880 6798 6315 4958 4333 4067 


170 130 120 
2310 I5O 1409 
250 160 160 
270 200 I 80 
320 240 200 
350 260 230 
420 280 250 
Marble, 

1000 7I0O 680 

ord.flo, 

1530 1000 710 
1645 1420 1000 
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The Geometricall finding the Dyametre, for the weight of 
any Shot aſsioned. 


And dividir 
parts, and 11 ſuch parts, will make ſhot of 4 !b. weight, 
And diuide the Dyametre of a ſhot of 4 1b. into 13 parts, 14 ſuch parts, 
will make a Dyametre for a ſhot of 5 1b. weight. 
And dividing the Dy ametre of a ſhot of 5 Ib. weighr,into 16 equa!lparts, 


17 ſuch parts, will makc a Dyametre of a ſhot, that will weigh 6 1b; my 
Oo 


Auing a Shot of one pound, 2 [b. or 3 Ib. weight of the 
Merttall, or ſtone aſſigned; if it bee of one pound, di- 
uide the Dyametre thereof into 4 equall parts, and 5 

' ſuch parts, will make a Dyametre for a Shot of the ſaid 
Mettall, or Stone, that ſhall weigh iuſt two pound, 

And diuide the Dyametre of a Shot, that weighcth 

'uſt 2 1b. into 7 cquall parts, and 8 ſuch parts, will make 

a Dyametre for a ſhot of 3; 1b, weight, 


: the Dyametre of a ſhot of 3 1b. weight, into 10 £quall 
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ſo diuiding cach next Nyametre into 3 parts equall more then the next 


leſſer was diuided into,ard it will with one part added frame a Dyametre of 


a ſhot. that will weigh juſt one pound more; and ſo you may proceed infi- 
nitely, increaſing, or decreafing, by taking one part lefſe, then it is appointed 
to be divided into, for 1 1b, leſſe, and the next into 3 Ib. leffe, co abare one 
from the remainder, infinitely decreaſing it. 

A ſecond Geometricall ay. 

Hauing ex2Qly the Dyametre of a ſhot that weigheth one pound; 
firſt deſcribe a Circle, whoſe Dyametre ſhall bee juſt cquall thereunto, and 
diuide it into 4 Quadrants, with two Dyametres, cutting cach other in the 
Centre Orthogonally,thentake the Chord of the wholeQuadrant, or of 90 
Degrees, that is, extend your Cop from one extreame of a Dyame- 
tre, tothe next , as inthe figure following : Take the diſtance A,B, bei 
ſuppoſed the Dyametreof a ſhor, orballof juſt one pound weight, whic 
diſtance beine ſet in the; continued right line D. B. f. g. b, and from E. to f, 
then will D. f. bee the Dyametre of a ſhot of. 2 1b, and then opening the 
Compaſſes from A. to f, and ſetting the ſame from E. to g. Againe, taking 
the diſtance from A.to g, and ſetting it from E.to 6, ſolikewiſe taking the 
diſtance A h. with the Compaſſes, and (ſetting the ſame from E. tos, and ſo 
continuing vntill you haue proceeded as farre as you will : You ſhall finde 
if D. B, were the Dyametre of 1 1b, chat D, f, will be the Dyametre of 2 lb, 
and D, g. will be the Dyatmetre of a ſhot of 31b, and D.4.of 4 1b, D. 3. 5 1b, 
D. k. ot 6 1b, and D./. of 7 1b, and D. 7. of 8 1b, &c. andlaftly, D. q. of 
12 1b, whereby you may proceedein like manner infinitely. 


Orcll: you hauing a Dyametre of 1 Ib, double that Dyametre will make 


aDyamctre of 8 Ib, and treble the Dyametre of one pound, will make a 


Dyametre 
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Dyametre of 27 1b. and the quadruple, oc 4 times the ſame will make a Dy- 


ameter of a ſhot of 64 1b, and 5 Dyametres, will make a Dyaimcicof a ball 
of 125 1b: and fiue times the Dyamctre of a {hot of 1b, will g1ake a Dya- 
metre of a ſhot, that will weigh 216 1b. 

It reſteth now,to ſhew how to finde the mcane diuiltions betwerne thoſe 
extreames,as for the Dyametre of a ſhot of 21b, z 1b,4 1b,5 Ib, 61b,7 Ib, and 
more : ſoasby ſuch progreſſions, you may proceed tram pound to pound, 
vntill you come to the laſt tearme. for extreame of 216 Ib. Neuct theleſlc, 
the ſame manner of working will procced infinitely ; the former mentioned 
ſrxe Dyametres, being marked vpon one andthe {ame right line, you muſt at 
the end of them, draw another right liac Orchogonally, and ſetthereintwo 
ſuch Dyametres, as at C, and from thence draw anothberright line paralell 
co the firſt, from C. to K, then put one foote of your Cumpaſlles in C, and 
make a quarter of a Circle from B. to ID, that done, plant a pinne, or 
needle in C, and then draw fromthe Center C. lines chrough all che diviſi- 
on of the Dyamectres, marked vpon theright line A,B, ſo thall you haue fixe 
diuifions to be diuided : The firſt being diuided alrea4y, abideth as ir was, 
and is the Dyametre of a ſhot, or ball of one pound ; but the ſecond dwili- 
on, ists bee in the circumference, divided into 7 parts equally ; becauſe it 
containeth the ſecond Dyametre vato 8, from 1 to 8, for adding 1 to 7, it 
maketh $ ; thethird diuiſton is into 19 <quall parts, which being added to 
the 8, maketh 27; the fourth, ſhall bee divided igto 37 equall parts, which 
rogether with the 27, maketh 64; the fift ſpace ſhall bee diuided into 6x 
equall parts, which together with the 64, amount vnto 125; and laſtly, the 
ſixt ſpace muſt be divided into 9 1 cquall parts, vato which adding the 1 25, 
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Now for as much, as theſe diuifions are deficill, co make well within ſo 
ſmall a Quadrant, you may therefore deſcribe agreater, asthe Quadrant K. 
E, whercinthe diuiſions are more diſtin, then in the leſſer they can bee ; 
further you may note, that Fire-balls, Granadoes, and other Globous Arti- 
fices, mult have the ſame proportion in their Grandures, from their Ball 
of one pound, which may bee exactly conſidered : and ſo by this method, 
you may make Balls of Lead, Brafle, Stone, Granadoes, Fire-balls, and all 
other Sphericall workes, of what weight you will, having one of one pound 
firſt to lead you, according tothe precedent inſtrutions., 


A Table whereby, and by the Inch ſight-rule, any 


Peece of Ordnance betweene fſ1xe foor, and fifteene foot in 


length, may bec mounted to any Degree of tne Quadrant, 
ynder twenty Grades, as well as by the Quadrant it (clfe, 
or by any other Infirument Whatſocucr. 


Feet. Foot. Foot. Foot. For. Foos. Poor. Foot. Fooer. Poor. 


1 = 4 i L {. 
Is ja lo al [Eo [ale aj Jay lg | ws| tf xs | 
Gr.| inch. Oy 


x |r, 2|1, 3t, 4]:, 5[:, &r, 7Þ', Bir, $Þz, of:, xt, 2]2, 312, 4a, 5[2, 6|:, 7|:, 2:, 9;, of 


X r by - — — 
2 |, y|2, 7, Px - 3], 53» 4, B[4, of4, 2|4, 514, 715, ols, 2Þ6, 4s «ls, 8s, gls, of 
3 ÞB « O[4, 314, 6 
off, 415, Bs, 


4, 915, 315, 5Is, 716, os, 316, 7Þ, 1Þþ, 47, 718, "(8 418, 815, of, 2] 
26, 5|7, oÞ, 5, 918, «lf, 8[s, 2[9, 6|to, 010, 410, f|rr, 2|t3, 6:29 oft 2, 4f 


— A | ——__————_ 
s 


_ S['2, of1z, 5[r3, c[13,6t4, 2[14, 8[rs, 2[15, 
4[14, 
, 


s [6, 216, 8, 4h, $18, 218, | 712, yp 91g 
6 I”, - 2|8, 9[9, W 9| 0,4|11, fir, gjr2, 6 
4 


13, 14, b[15, oi5, 7116, 4[17, 1]17, $118, 3 vw 
» $]o, 4[10,9 rr, 7]t2, 1]cz, & 3, 2r4,s 


15, 3116, v[16, 7117, 4[1?, 219, of19, $|2 1, *|a1, ;[21, $| 


— 


$8 6, o[:o, gr r, g12, 2[13, 3[13, 5[14, 2015, $]16, 17, 5[18, 3[r9, 2[25, o[zo, $|: 1, C22, 7]: 2, 0'24, a[:4, 4 
9 (21,302, 3[re, 5['2, 7114, 5115, 2115, $[17, 7118, 7119, 71:0, 621, _=_ 4123, 4 0% wo 5 :6, 6[27, + 
1 |1a, 313,013, 815, 41:6, 7117, 7118, 7119, 81:0, 8]z1, $|: 2, $j24, © 26, 9127, 0127, 8137, 9] ig, 2[30, 8 


11 [13 Te Yr 3]17, o[18, a[19, 4:0, 4[zr, INC TO qo 8 


a 


== 


2F,0O 


12 [15, ofc6, 2[17, 5]18, 7/20, oſar, r]z2, 2[23, 51:4, $126, *[27, 6[29, © 


13 |16, 2|17, 6118, <[z0, 3/27, ez 2, 9[24, 3] 5, 4:6, 9128, 2130, 
14 1 20, 3:1, 8:3, 31:4, 6]: 5, 947, 5[:8, $130, 4[32, o[33, £134, 8136, 5137, $139, o[49, £141, $143, 6 
5 [18, 420, 2/21, 7J23, 3024, 9[26, 3]-8, '| 9, 4130, $1322 $134, 3135, 8137, 213%, 3140, 4141, $1433 Jef 0146, 
16 [rg, $]z1, 5[z3, 224, $]26, 5| 8, 1]z9, 8131, 4[33>v[35, 0136, $138, 4139, $[41, 5143, 0144, $146, 2147, 9149, 6] 
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17 [z1, 222, 1:4, ofz6, 327, $[29, $131, 2[33, 5134, 9137 1138, $[40, c[42, 4144, C45, 8[47, 3/492 o[52, 8]52, c] 
18 [az, > wa x 4h 8|z9, 9[31, 5/33, o]35, 4136, $138, $[47, 2]43, $[44, $[46, 5[48, 2[50, o[5 1, Bſr3, 7[55, 6] 
19 123, 5]z5, 31:6, 9Þþ-9, 3131, 4133, 2134, $[37, 5134, 7140, 21433 5145, 7147, 0148, B50, 652, of52, g[55, 5158, 6] 
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27, 4128, 5 19, 6[} 1, 1];2, 33, 31345 
30, "lg ', 2132, 4133, 7135, o[R6, 2137, 4 
35, 2036, 5137, $139, 2142, 6] 


mom ————— 


31, 6132, 41339 


—— 
-- — — 


ee Ce eee. 
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20 [24, 626, 7] 8, 71z0, 8132, 8134, 5136, $138, 9141, 01422 1145, 8[47, 6149, 41512 3153, 4155, 41572 4159, 5[6r, 5] 
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AT able, ſbewing the Hes bt and Weight of Iron, Lead, 4nd Stone-thot, acrwratly 41d wewly calculated 


by the Anthor and 199 yed to our aſure of Engliſh Metſwre of Inches and Parts, and to the Haberde- 
poteg Weight of 16 Ounces to the Pound: With the Deſcriprion of my Gunners Scale, 


He Vſe of this Table in the left 
margent,is to find out the height of 
your-Shot inthe two firſt Collume of in. 
ches, and quarters of inches: Then it 
is be an Iron ſhot, ouer againſt the 
height ſo found in the two ſecond Col- 
lumes vnder the tytles of Iron pounds and 
Ounces,you ſhall inde the waight there- 
of. The like may be ynderſtood, if the 
ſhot be of Leade, by thetwo third Col- 
lumes, or of Sone, by the two laſt col- 
lumes, cach vnder his proper title,and o- 
ver apainſt the height aſſigned, As for 
example ; For, an Tron ſhot of 8 in- 
ches, the weight will apeare to be 72, 
pound 10 Ounces; and if it were of Lead, 
it would be found 106 pound $8 ounces, 
but if of Stone, then would it be but 26 
pound 12 ounces,which may ſuffice, 
The Deſcription ef my Gunners Se.:le, us tobe mant in 
Braſſe by M. Allen: Andin }ocd, t M. Nathanicl! 
Gors of Raicliffe. 
34 1s a ſquare Rule of one foote in 
lcogth, enade cyther of Bralle, Boxe, 
or other fine grayncd Wodde that will 
nor warpe : Vpon one fide or ſquare 
whercof | hauc fer the height of allſorrs 
of Iron ſhot, from 1 pound to 109 pound 
weight: Andot Stonc ſhot to 37 pound: 
And of Lead ſhot to 150 pound wetghr: 


Each diſtinguiſhed from an other by che 


Letter 7. for Tron, $S, for Sone, and L. 
for Lead-ſhot, and their Weights and 
Meaſures accomodated vato our Erz- 
{ih Habcrdepoiz weight-of 16 ounces 
to thepound, and to our Foote of afſizc 
of 12 Inches to the Foote, The ſecond 


fide hath ewelac Inches of aſſize, each diuided by Paralells and Dianonall 
lines, into 100 cquall parts, diftiactly to rake any Number ' from x to 
1900, from thence, with a paice of Compaſſes. The third, hath Sinicalland 
Logarithmall deuiſions, exceeding neceſſary for the Gunners practiſe, as 
hereafter ſhall more plainely appeare. The fourth, bath deuiſions proportio- 
nall to the right Ranges and Randons of any Pcece of Ordinance ypon any 
Mounture from degree to degree; and the number of Inches that any Peecc 
betweene 6 and 15 foot long requireth to mount herto any degree of moun- 
ture,vnder 20 degrees, as well or better thenby the Quadrant, as the ? able 


following will alſo explane. 


CHAP, 
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of the rule of Callibres, and of the diff:rence betweene the beiohts 
of che Bore and Shot for any Peece, Which us called 
the vent or due abatemen' to ſhoate with ' 
ſafety, and moſt aduantage 
therewith. 


> Oraſmuch as it is anexcellent quality in a Gunner to be 

& expert and ready in the Heights and Cairbres of Bore and 

> | Shot for Ordnance, and to retainethern in memory, ra- 

"£& ther by reaſonthen by roate, they being the grovwnd and 

>.> Scale from which all the Meaſures and Properiieng for all 

* parts,as well ofthe Peeceand her Cariage,as ofthe Pow- 

{ der, Shott, and aiſtance, orthe way of the Shot arcderi- 

* * uedand vnderſtood, as by the precedent & ſequent dif- 

courſes may appeare : But becauſe moſt Engliſh Gunners haue hicherto ge- 

nerally as well for thc greateſt as the ſmalleſt, or meane ſorts of Ordnance 

choſen the Shot for them all,one quarter of an inch lower then the heighe of 

their Bores, which the beſt experienced Ganpers of late yeares d.ſliking, 

haue for a generall proportion choſen rather one twentieth part of the 

height of the Bore to be abated for a due height of the Shot vent, aflkrming 

that inthe Faulcon and ſmall peeces the abatement of { of an inch is too 

much,and for the Canon * of an inch istoo little, and that *% ofthe Diame- 

tre of the Bore will bea reaſonable abatement for all Peeces, be they higher, 

orlower, which bciog by Arithmartick ſo calily found, willnot requircany 
example. 
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of the Gunners, uadrant,and Trianele, with their Deprees and Poynts, 
whereby either to Leuell, or elſe to Mount, or Imbaſe any 
Peece of Ordnance, to any degree or 
poynt aſs1oned. 


S He Gunners Ouadrant is a Geometrical Inſtrument, made 
of braſſe or fine grained wood , containing in the cir- 
cumference one quarter of a circle, diuided into 90 
equal] parts or degrees in the outmoſt limbe, and in 
the ſecond limbe within intothe x2 poynts ofthe Gon- 

TJ "Os quadrant, hauing within the ſamealſoa Geomerri- 
<a £44 2vedrate, with cach (ide divided into 12 equall 
parts,and thoſe cach ofthem ſubdiuided by meanes of 
| O 2 paralels 


—_ i... et. th. 
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paralels and Dyagenallsinto 1c cquall parts,ſothat cach ſide willbe ther: by 
found diſtinly deuided into 1 20 equall parts, fitly ſeruing to rake all Geo- 
metricall Menſurations, of diſtances, heights, breadthes, and depthes, 2c- 
ceſſible and inaccefiible, by the direRions hereafter mentioned. The. de- 
grces andalſothe poynts being principall helpes for the Gunners prattiſe, to 
ſhoote at the moſt certainty both bythe right line, and alſo ypon the ad- 
uantage of any Randonto andat any Marke afligncd , roa probable or afſu- 
red good effec, as by the Tables, Scale, and directions tollowing, will 
more plaioly appeare, and by the 21 Figure hereof marked »y wherein each 
Quadranr,(but that which is marked with 4) hatha ſtrait Ruler about 2 foot 
long, ioyned either firmely, or by a Groue doue-tayled varo one of xhe 
ſides of Semidiametres thereof. Now to plant any Peece leuell, having pur 
the ſaid Ruler in Tloſe ynto the lower fide of the Metrall, wihin the Cog. 
caue Cillinder of the Bore thereof, then mount or imbaſe the Pecce inher 
Cariage, vnrill the plummet fall directly vpon the other fie of the Que. 
drants fiduciall edge, by meanes of drawing our, or putting in the Qu0 as 
as reaſon will dire you : fo will rhe Axis of the Bore or Contaue | 
der thereof, bee found to lye oireRly leuell, or paralell ro the Horizonrll 
plane: you may aiſo withoura Quadrant leucll any Perce duly founded by 
holding a plumb lin- vprightafore the mouth of the Peece, and mounting 
or imbafing her by me ines of her Quoynes, vntill the line ſhall appeare 6n- 
ly to touch the Flat of the Mcttall ar rhe mouth aboue, and below alike ; So 
will the Axis ofthe Soule thar is to cut the far of Irermouth at right Angles, 
che plumb line being paralell br equi-tovching,the ſame flat be found to bee 

ralellto the plane of the Horizon, ortruly leuell as was required : Bnr if 
Like ſaid Quadrant you would mount the peeceto any degreeor poynr of 
the Quadrant,then you are ro mount or imbaſe her in her Cariage,by diaw- 
ing or putting in of her Quoynes morethen before ſo much, vatill the plumb 
line of rhe Quadrant appeareth freely (the Ruler being pur into her movth 
as before) to hang directly ouerthe degree or point afligned, And the like 
mey be ſaid concerning the imbaſing of any peece; as inthe 21 Figure « at 
2 for the 12 poynts andat 3 forthe godegrees ABCand E M N, And alſo 
concerning the level ar 4,tocuell peeccs, and to finde the vpper part of the 
mertall : And laſtly , ro mount and imbaſe the peece by the helpe of the 
plumb line ; And by the whole circle at 5, deuided inio 48 equall parts, ma- 
king in cach Quadrant thereof the 12 poynts of the Gunners quadrant. The 
like may be done with che {fight Rule, by the Table hereof, 
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Of a new deuiſe by any Staffe, to level, mount, and 
imbaſe any Peece. 


$ Lſoany Peece may with a ficld Linflock, Rammer, or Spunge, or 0- 
d ther Staffe be mounted to afy degree ofthe Quadrant, being thus 
SS prepared ' Firſt, marke from one end of that Staffe a diſtance, 
cquall ynto the height of the Pomell or Caskabell of the —_ 
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paralels and Dyagenallsinto 10 <quall parts ,ſothat cach fide willbe there by 
found diſtinctly deuided inzo-1 20 equall parts, fitly ſeruing to rake all Geo. 
metricall Menſurations, of diſtances, heights, breadthes, and depthes, ac. 
ceſſible and inaccefiible, by the direRions hereafter mentioned. The, de. 
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grees andalſothe poynts being ege helpcs for the Gunners prattiſe, to 
ſhoote at the moſt certainty both bythe right line, and alſo ypon the ad- 
uantage ofany Randontoandat any'Marke aligned , toa probable or aſſu- 
red good cffeR, as by the:Tables, Scale, and directions following, will 
more plainly appeare, and by the 21 Figure hereof marked » wherein each 
Quadranr,(but that which is marked with 4)hatha ſtrait Ruler about 2 foot 
long, ioyned cither firmely, or by a Groue doue-tayled vate one of ihe 
ſides of Setnidiametresthereof. Now to plant any Peeceleuell, haviop ru 
theſaid Ruler in tloſe vnto the lower ſide of the Metrall, within the 
caue Cillinder of the Bore thereof, then mount or imbaſe the Pecceinh 
Cariage, varill the plummer fall dire@ly vpon the other fide of theQe 
drants fiduciall edge, by meanes of drawing our, or putting inthe Quoyr 
as reaſon willdire& you : fo will the Axis of the Bore or Cortaue ( 
der thereof, bee found to lye oircly leuell, or paralellro the Horizonrll 
plate: you mayalſo withoura Quadrant leuell any Perce duly founded by 
holding a plumb line vpright afore the mouth of the Peece, and mounting 
or imbafing her by meines of her Quoynes, vntillthe line ſhall appeare on. 
ly to touch the Flat of the Mertall ar the mouth aboue, and below alike ;. So 
willthe Axis ofthe Soule that is to cutthe flar of trermouth at right Angles, 
che plumb line being paralell br equi-touching,the ſame flat be found to beg 
ralellto the plane of the Horizon, ortrouly leuell as was required : Bnrif 
y the ſaid Quadrant you would mount the peece to any degree or poynr of 
the Quadrant,then you are ro mount or imbaſe her in her Cariage,by dray- 
ing or putting in of her Quoynes more then before ſo much, vatill the plumb 
line of the Quadrant appcareth freely (the Ruler being pur into her mopth 
as before) to hang directly ouerthe degree or point aſſigned, And the like 
may be ſaid concerning the imbaſing of any peece; as inthe 21 Figure «, at 
2 for the 12 poynts, andatz forthe godegrees A BCand Z M N, And alſo 
concerning the leuellat 4,tolcuell peeces, and to finde thevpper part of the 
mettall : And laſtly, to mount and imbaſe the peece by the helpe of che 
plumb line ; And by the whole Circle dt's., deuided io 48 equal! patts, ma- 
king in cach Quadrant thereofthe 12 poynts of tae Gunners quadrant. The 
like may be done with che fight Rule, by the Table hereof, 
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Of a new deuiſe by any Staffe, to leuel, mount, and 
imbaſe any Peece. 


Rt. 


£88 Liſo any Peece may with a field Linflock, Rammer, or Spunge, or © 

WW ther 5:4fe be mounted to any degree ofthe Quadrant, being thts 
GR prepared : Firſt, marke from one end of that Staffe a diſtance 
* cquall ynto the height of the Pomell or Caskabell of the Peece 
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plated levellypon her Platforme, gnd chen rake the diſtance betwecne the 
treofche Frunions-and the Pomell or Caskabell, which make or ima- 
oinca ſemidiametre of a Circle, and diuide it by Dyagenalls and Paralels, 
or otherwiſe into 1000 equall parts. Laſtly, our of the Table of Sines, take 
thenumber anſwering vnto euery degree out of the ſaid r000 parts, and ſet 
that diſtancefo0m the {aid marke downwards. And if the tocall Syne of the 
Table bc 109609, omittherwo laſt figures of cach number thereofcowards 
the right band, and if it be 20000020, then omit faure figures of each num- 
ber you finde in that Table, and the remaining fumber will ſhew how many 


of thoſe 1000 equall parts are to be ſet downwards from the marke beneath, - 


theſaid lcucll for cach ſeuerall degree : Thendrawing alfo 10 Paralelsand 
Dyagonalls from the firſt degree to the ſecond, and from the ſecond tothe 
third,&c. ſucceſſively continued from each to kis next,noting euery degree 
with Arithmeticall charaQers, ſo may you from 6 minutcs to 6 minutes 
. by thoſe righe ſynes mount the Peece, ſo ſet forth for anyPecce which it 
ſhall be 'prepared for. This may allo-be deſcribed vpon ſuch a Raffe withour 
che Table of ſynes in a mechanicall maner thus :1t you deſcribe a Quadrant 
or Quarter of a circle with a ſcmidiametre, equall to the diſtance from the 
centre of the Trunions, tothe centre of the Pomeltor Caskabell,and devide 
the Archof that quadrant intogoc<quallparrs or degrees,and then fromeach 
degree, letting a right line fall perpendicularly vpon the baſe fide of the ſaid 
quadrant. And lafly, cach of choſe. right lines being thence transferred 
from the ſaid firſt marke downwards vpon the ſaid ſtaffe, and marking them 
with Arithmertic.ll figures for eachdegree, thereupon makingalſo Paralels 
antDijagonatts;2s atorcfard you may thereby Geometrically and mechani- 
cally marke the ſame from 6to 6 minutes as before, The vie of them are 
plaine and eafie, tor if you bring downe the centre of the Caskabell or Po- 
mell of the Peece to any number of degrees thereon, ſo marked, for that 
peed, youſerting the lower end of the ſtaffe tothe Platforme being euen , 
although it be rifing or deſcending backwards : I ſay then the Axis of the 
bore of that Poece will be found ro beelevated vnto the degree aligned : 
If you bee to imbaſe the Pecce, thole lynes and number alſo ſer aboue the 
firſt named marke, will performe the like office there in the thing required. 
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How te find: the right line or right range of any Shot diſcharged 
4 ck out of any Peece, for euery cleuetion,by any one 


Right or dead Range giuen for the 
Peece aſsioned: 


F the Range gines be the right Range, ſay by the Rule of three if 
the Tabular number found in the Table of dead Ranges for the 
degree ot the Range giuen,givethe numberof knowne meaſures 


Q 3 right 


in that Range : whar ſhall the Tabular number of the Table of - 


_— 
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right Ranges, proper tothe. degree afligned To And having mulciplied 
ill bethe right Range, or righe 


anddevided them duly, the fourth number w 
line for the Peeceſovght, 2p 

20k +> Example 1. £74 | ca ze. 
Mi you arc to ſceke the right Range of zo degrees for that Pecce, 

whoſe dead: Range for zodegrees'ts giuen or knowne tobe 2200 paces 
by it, multiply the Tabular number of.cight Ranges for-30 degrees, which 
is 69g, and divide the produQtby 2150, the Tabular number for 30 degrees 
inthe Table of dead Ranges, and the Quotient will bee 71x paces forthe 


line orright Range of that Pecce, mounted and diſcharged at 30 degrees 


eleuation. 


| Example 2. 313 2911 117 

Vppoſe the level] right Range is given, and the right Range for 30.de- 

grees mounture bee {ought , ſay, if 192 the firſt number in the Table of 
right Ranges, giue 695 the Tabular number thercof for 3o degrees, what 
ſhall 197 paces the levell right Range giuengiue, multiply the third by the 
ſecond, and deviding by the firſt, and the Quotient, will be7 1 3 paces for the 
right Ranges ſought , the difference is that Tables cannot be ſo exaQly cal. 
culared, but by omitting ſmall frations, ſmall differences will grow appa- 
rant, by working one queſtion or example diuers wayes, which let ſuffice, 
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To finde bow much of the Florizontall line # contained direfly vnder 
the right line, or right Range of any Shot, made out | 
of any Peece at enery eleuation 
| aſvioned. 


—_— —— 


571 Auing by the laſt Chapter found the number ofpaces, 
the Peece will caric her Shot in a right line being duly 
diſcharged, at any Eleuation aſſigned , multiply the 
ſame by the right Sine of the complement of the de- 
gree of Mounture , and deuide the produd by the 
whole Sine, and the Quotient will bee the number of 
FN, paces (or ſuch like meaſures) contayned inthe leucl), 

dircatly vader the right Range ſought. 


Example. 
BY it propoundcd how to finde bar part of the Horizontall line lyeth, 
AJ directly vader the right Range of the Peece aſſigned at 30 degrees clc- 
vation, the right Range at zo gradesby the precedent, being found to bee 
713 paces,and the right fine of 60 grades, the complement of zobeing = 66, 
ig ng 
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To finde how much of the Horizentallline lyeth vides the crooked 

| Range of a Shot, made out of any Peece at any ©... 

Eleuation aſs1gned. 

= He crooked range is fomuch asthe courſe or way ofthe Shot; 

{las it goethhelically:berweene: the right Range , and the na> 

Sc ed turall or perpendicitar motibn,; or before: it make the: Giri 

\\- Spraze;:;And may bcethus found cither by. dedudting of bt 

d [cuell diftance contained directly vnder the:tight lineior right 

Range of any Shot made,(found by the laſt Chapret)out ofthe dead Range 

thereof found by the Chapter before-going : Forthe remainder will be the 
paces or other mcaſures, lying directly vnder the crooked range. 


; Example 1. . 
G [þ/n Peece ſuppoſed to be mounted to 3odegrees,, is found to conuey 
the Shot 2300 paces to thedead range pr firſt graze of the Shot, and it 
alſo conuayeth the Shotte 617 paces in the leuell vhder the rig Range, 
which deduQed out of the ſaid dead Range, there remaineth 1683 paces, 


which lycth direQly vnder the Crooked raxge, in the Horizontall line the 


thing ſought, 
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Of the violent, crooked, and naturall motion, or courſe of a Shot 
diſcharged out of any Peece of Ordnance A. 
| aſsioned. 


ave Y the third and fourth ſuppoſitions gf the fecomdbook 
5a of artaelis his News ſcientsa;-euery body cqually hea- 
J)Z uie (as a Globall Shot) inthe end ofthe violent moti- 
ted onthereof, being diſcharged out of aPeece of Ord- 
> nance (ſo it be not in th@grpeagicular line right vpor 
S downe) the crooked Range ſhall ioyne to the _ 
"od 28 Range, and tothenaturall courſe or Motions, and bee 
betweene therh both: So for example, theright Range 


being all the line 4 6 of the Figure following, and c 4 the natura RR 
ep y 
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He faith 3 C will-being the mixt or crooked Rangeioyoe, and bee contin. 
gentrothem both iji the poynts & and c, wherein & will be the furtheſt part 
ofthe crooked courſe or range from the Peece ſo direRed, and i the cnd of 
the naturall motion thereof. 


And in his ſeauenth propoſition of the ſame booke hee prooueth, That 


every Shot equally heauy great or little , equally eleuated aboue Horiz 
orcqually oblique orlcuelly direted, are among themſclues like and oo: 
ill in their diſtances, as the Figure following ſheweth : as 4 Z F ig 
ike and proportionall in the right and crooked Ranges, vato A H 7, andin 
their diſtancesor dead Ranges AF vnto £1. 


And in his fourth, fifth, and fixth pro 
ueth that euery Shor made the ans "x 
ch of a Qu: 


drant, asthe three laſt figures fe 


/ | 
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And laſtly in hig ninth Propoſition of the ſame booke, he vadertaketh to 
t F prouc, if one Pecce be ſhot off twice,the oneleuell and the otherat the beſt 
of WF 'fche Randon,, that the right Range of the leuell, is but one quarter of the 
right Range of the beſt : And thatthe dead Range of the leuell is but +; of 
the dead Range of the beſt Randon, whereto hethat defireth further demon- 
tration, may haue recourſe, andexamine his demonſtratiogs of thoſe pro- 

ofitions in his ſaid ſecond booke of his Nous Scientia. A Diagram for the 
Rndons of s Saker pon each of the firſt (ix Points,according 10 Aleſſandrs Bianco. 


7 " 
: is 9 o 
i norm Co 


I &T I ro 


Now to finde at what diſtance from the platforme whereon the Peece is' 
tobe diſcharged, the courſe of the Buller will cut the aſpeR of cucry Moun- 
ture (which will helpe whena marke ſhall bee without the right Range of 
the Peece in the aſpeR of its cleuation, aboue the Horizon) to make a faire 
Shot at firſt by taking a greater aduantageof mounture : as ſuppoſe a Marke 
deuated 15 degrees, ro be diſtant 700 paces. 

By thelaſt Diagram open the Compaſſes, vatill the aſpect cut the poynt 
of Mounture,then applying the ſame vnro the ſcale vnder it, you ſhall there- 
y fiade at what diſtance it cutteth the Randon required, 
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a. 


Alexander Bianco hi T able of Randons for the ſexe 


firſt Poynts reduced. 
} 
TL] 2 3 4 5 6 n Table of 
Falcenes. 375 637 795 855 892 900 | ſtcantran. 
Falcon, 550 935 1166 1254 130g 1320 ges, 
Minion. 459 765 954 1026 1071 1080 © 1000 
Saker, 625 1062 1325 1425 1487 1500 I 1000 
Demi=Culacring, 725 1232 1537 1653 1725 1740 2 1000 
Culuering. 759 1275 1590 1710 1785 1800 | 3 1001 - 
Demi-Cannon. 625 1062 1325 1425 1487 1500- 4 1002 
Whole Cannon of 7. 675 1147 1431 1489 1606 1620 5 I00z " 
Dowble Cannon of 8,759 1275 1690 1710 1785 1800 6 1005 = 
7 1007 il 
| 8 1009 i 
I | = IO13 br 
_ — | 70 wil 
| IT 1018 - 
T he vſe of theſe Tables. : : _ - 
I4 1030 ill * 
Pf by Biaxcohis Table, hauing refolued ypon the poynt of | 15 1035 j 
Mounture, looke againſt the name of the Peece, and right | 16 1040 il 
vnder that poynt, in the common Angle, you ſhall fiadethe | 17 : 1045 0 
number of Paces of her Randon ſought. 18 151 
The Table of Secant Ranges are proportionall numbers, | 19 1057 i ;. 
whoſe vſc|-y the examples before mentioned, are plaincly ma- | 20 1064 i ,, 
nifeſt, whi. \ letſuffice. | 1154 . 
15M A 
50 155 
: : 60 2008 
70 392 :- 
1 80 5755 op, 
., 90 Infinit Du 
| {3-" | Ilia len ot; 
| an 
x lo; 
CHAP. 
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app <2 p 
F.> prouided with all things in readinefſe for 
MY% ſeruice, asof powder, Shot, Ladle, Spuoge, Ramer, Wad- 
16 hooke, Wadds,an Tampions. The Gunner muſt place his 
F297] Lioſtock to [Lee-wards; or vades the winde,. i 
L——— rc dthe peccc and Touch-hboles he muſt his peec 
very. well ſtanding onthe right fide of the- peece, and drawing out his 
Spunge,let him-giue it ewo orthreeblowes vponthe Montttonthe out-fide 
of the peece, to beate off the fouleneſie;and duſt is hathrpather keyg 
then his aſsiſtaor declining the powder or boudge barrell atide,heſhal t 
in his Ladle to fill ir, ſtriking off the heaped powder,giuing aſbogge roſh 
dou-ne the ſurpluſſe : and it being ſo billed and ſtrikeds pttim the Ladle 
downeto the bottome of her Concaue Cillinder:,vato the Touch-hole, 
but at the firſt pucting of the Ladle (ſoilled) into the Mouth of the peece, 
ſlide inthe Ladle ſtaffe , ſo that the vpper fide may keepe vppermoſ all the 
way, and when it is ariued tothe botrome of;the Bore, then hee laying his 
righechumb vpon the ſaid vpper fide ef Ladle ftaffe, ncere the Mouth ofthe 
peece, and turning the (aid ſtaffe ſo much, vatill the ſaid thumb vnremoued 
ypon the ſtaffe be found direRly vader the ſame z hen gining two or three 
ſhakes, and bearing vp the Ladle, rhat the powder may-bec turned out, or 
gocout cleane, and that the Ladle bring no powder back therewith , for 
that were a foule fault for aprofeſſed Gunner to commit, Then ſhall hepur 
the powder home ſoftly, with the Rawmer that is atthe end ef the Ladle 
taffe; putting in a good Wadd, and thruſt it home tothe powder, giuing 
three or foure hard ſtrokes, which wilgather the ſcattered pouder together, 
anddriue cloſe the ſame, andthe reftro che bottome of the Chamber the 
Afciſtant, having a finger vpon the Tonch-hole all the whilſt : And then 
putinthe Shot which with a Rammerhe muſt put ſoftly home, and after- 
wards another Wadd of Hay, Graſſe, Weedes, Okbam, or ſuch like : And 
284inc, giue rwo'or three good ſtrokes with the Spunges Rammer head: 
Butif the Pcece doe require two or three Ladles of powder, ic guſt bee all 
put in before any Wad,in that miher as the firſt was mentioned, and ſo inall 
otherthings. And then place the Boudgeor powder barrell to wind-wards, 
and couer it ſafe with ſome Hide, garment, or cloath : om__ auoyding 
to ſtand before the mouth of the Peece, buton the right fide thereof in 
loading her for feare offurther danger. And laſtly, the Peece is to bee ayd 
tothe marke and prymed and fired, and ſo will his Peece ſaid to be 


Gunner-like. 
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\ | Md Heer jowof: a he cr doneiand 
| fititade of op tharge of hcgea beicorre- 
» oh# The other ; as in my Expofitioavpon 
_ _ dns! of Mr, Digges his Queſtions; is related ; Porif the 
Fdrcirude of mettallb&wanting, and ſo vnableto refiſt the force of powder 
ducro load your Peeee'iwithall, iv reſpeRtof herlength & height, ſothar the 
Shot may become iuſtto/REt Mouch:ip that inftant,tharall the Powder ſhall 
bepertcRly f fired; or that b _—_ herſhorrnefle (ſhe having fortitude) 
the Shot be gone out Befofe the poſrtier in! her beall perfe@ly fired, thete is 
neither of them borh'caf ſforpaloumach asrhey otherwiſe would d6e, if 
their-proportions of Hei and fortitude had beene correfporident 
6tetoanother, And cb _— z bee areſpeR had vntothe force of the 
lex ved; 'thar'there thay bees onoenkcn correſpondencie betweene 
tif ofitts hGpeft For otherwiſe;aPecce being loaded With a 
proportionallChatge of worſer power, may ſhoorefurther, then if ſhee 
wett loaded with as much in waight of better powder, by reaſon of the dif: 
ptoportionalities afore*faid, -It'was experienced, as Lujgs Coluadoein his 21 
ehiprey mentionerh', rhar an extraordinary Culucring of 48 Dyametres of 
her orctnlerieth, being loaded with a Charge of powder vſually allowed 
aluctings proporti Shed ro the waight of her Shott ) did ſhoote fewer 

zces, then Sema when 8 dyametres of her length wascur off from her 
rh '1 'r6 her Breech wards; And thenallo 6-dyametres more being like- 
ao off; iind'itvlike [ott; thee being leaded and diſcharged at rhe third 
er Shot fatther cheatirHfer at the firſt or ſecond; whereby 
"oreu  keteof, with 'the ſaid expofition,all will moſt plainly 
y EEE flyand Praically : : But the olde errour of the Rule 
web $'ſ0 haye called it, Ar eaught ie to others : T chought 
{fo hues you of 5 a fight Rule, deuided into inches, toſet otithe 
hof eR baes, her roany angle:vader 30 degrees, by a like 
certaine number of inches,and parts,for Peeces of all ſeogthes, which is not 
onely impeſſible, bur alſo abſurd : As I haue ſhewed beforein the 76 Page, 
ſhall ſpeake of the good vie thar may be made of the inch RRulc fot 


wher 
poſe, with my Tabfe for the ſame inthe 93 Page. 
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Of ſhooting Mir Comme, or by the Mettalls of the Peece, and. 
CT ence berweene ſhoting ſo, and” © = 
by the qe difÞ grte) 


- , 
, . 1 : j F 4 ; 
* # # . - * # & 


making a Shot, toa Marke; 
1 at her breech and muz- 

5/ aſpe& of the Axis of her 
4-Q /4 \Y is {0vhetFaine) recording tes the length of the 


5 a ) Peece, and thedifferences betweene the Dyameter of . 
—"X / — 


& tion can be generally aſſigned : yeriformo 
| 42990 « 1 Fd home Gol obſcrucd,,.that £ CACCe 
er Metrall., will heoteabout twice as: farrey;whea thdfarke 
he fight linpbeine pazalell tothe Horizon,'as it will dc e.FpO nt 
cucllby-the diſpar: Quadrant: ox;Axis of hexBare , the/Hicerrz 
Icpending;vpon the; Angle, it\maketh moxeor; lelle 2houe the : 
yhich for each/Pccce may beſbbe found:, hy the differach 

f ſeuera}lPeeces that are af cqualklengehes, -bur is acctpte 
x generally ito ſhoatc ewice the diſtance AjireCommee ,'as itwill doe vpon 
he true Ieugll Axis: But'tharRuleis ſcldome exaR, for the difference is lom- 
imes fine gy1 and other ſomerimesſeaucn degrees, and ſometimes neither, 
uen as the Mountnreypon:the:Meerall, 8: the leucllof the Axis will (being 
Yreciſely examined) make manifeſt,/And therfare ro ſhaote with any Peece 
Mira Comme, or by thd Mettalls ;ithe differenec or Mount abour the leuell, 
phichthe mettall cauſeth being confidered, and exactly examined, will ſhew 
he Angle of the Peeces Mounture, with which you muſt repayreto the 
ollowing Tablcs of proportionall Mountures, forthe ſeueral{ Randons vp- 
n each pognt or degree of the Gunners Quadrant, which is thus cafily to 
0 be appropriated vnto any Pecce; having 'tnade one Shotte with her ata 
Mounturecertaine, and finding her proper dead Range tor the ſame, which 
cuereedtathe given Eleuation , will ſoone yeeld the Range required. As 
or example; ſuppoſe that by examination itbe found out, thit by reaſon of 
he rancktes or emitiencic ofthe Muzzle ring, and length of the Chaſe of 
he Paece;: the direction by the Mettalls at the Breech and Muzzlering, to 
nount the Peece higher then it would, if the Azis ofher Bore were duly di- 
cted by a true diſpart, vnto any Marke aſſigned by fixe degrees, and letit 
< imagined that the Marke is eleuated fixe gr, aboue the Horizon; ſofotind 
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y the Quadrant : And laftly, let it bee giuen-at that mounture, the-Peece 


id ſhoore 850 paces for [her dead Range': the-queſtioa! is, how fatre'the 
me Peece would convay the like Yhott withlite loading and. nts, if 
ie wereby the higheſtof her:Mettalls at Bteech and Muzzle; direQed to 
ve ſame Marke. Say.then iffp223thenumber in the Table of dead ___ 
gunſt fixegriginc 85 opaces, FARE: Short made'in ” atfixe 
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euregiue, multiplying the third of theſe three numbers by the ſecond, dey. 


ding the Produd by the firſ,tht Quoticat a534 paces, will ſo much better 


anſweretothe queſtion then Mr. Smizhes rule can doe, 
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© * Of ſhoating bythe Deſpart or Axis of the Bore niright Bred: 44 


| : JLatY: * { 1 A 3__./xf#\. 
Preces, called by ſyne Gunners ering? the pay \\" 
Blanke) «s farre as it curreth a Shot.in a 7 ONE 
A 1 | right line. | nll | FS o\ 


4 as 2 marke is within che ſtrait line of the Pecece,which 
tor ſdme 'El/ewations'or Mountures, is nmiuch more 


'\ the farther ſhe connayerk her Shot inthe right range, 
Fx cxcept it could bee: thot perpendicularly downwards, 
) which (as I have already in my firſt booke called, The 
& '' 4rt of preat Artilltrie ſhewed) may therefore in Peece 
giuen, yceld infinite. poynt blankes. But bee che Mounture given, andthe 
mark within the right line,or right Range of the Bullers courſe(thar is with. 
in thatiſpaceofthe Shors right courſe)asit may be ſaid rogoe ſtraite(or in- 
ſencibly crooked)or ſo farre as it accompanicth the continued Axis of the 
Mettal,in right bored Peeccs,or of the Soule inthe wry bored(which is the 
cauſe that inſuch a Shots there is more ſeldomer failing, thenin any other 
manner of ſhooting whatſoever) this kinde of ſhooting -being made by the 
Diſpart, ſo makerh the er70vr tobe no mare then the diftance betweene, the 
viſuall line direQed from the middle poynt of the ſaid Axis, and the viſuall 
linethat paſſeth fromthe Gunners eye, except accidents cauſe the contrary, 
it being directed by the higheſt of the Mertall of the Baſcring , and by the 
top of the diſpart vnto the aſſigned Marke. Now foraſmuch as the length 
of the Peece and the variety ofche Powder by the cighth Theorem, breedeth 
the difference of force, ſwiftneſſe, and vehemencie of the Shore and ſtroke 
ofthe Buller: itisrherefore impoſlible to giue generall certaine Rules for 
yi m_=_ Ranges, without ſome experience in that Pecce bee firſt made, 
ound thus, 


If many Papers or Cloathes be ſet in the right line or way of the Shotee, 
betweene the Mouth of the Peece and the Marke-, then making an or- 
. derly ſhott wicha full Buller direted ro ſome Marke, ſetting a ſticke in each 
place, wich the top thereof right in the Centre of the hole which the ſhote 
went through at _ paper :' Yon ſhall thereby perceive where the ſhote 
nts cline, and how much atcach di which being mca- 
lured, will vety much informe the 'Gwwner :both for {eucll Batteries , 2nd 


ſhooting 


degrees mounturc what ſhall x 394 the number agaipſt r2 degrees moun- | 


4 His kinde of ſhooring called (poyneblanke) fo fare 


then for others, for that the more a Peece is monnted, 
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ſhooting at randon, and vpon aduantage, in the meanc ſpace the Table fol- 


lowing will for right ranges helpe. 
A Table of the proportions 


of right Ranges, or 
poynt blanks, 


I92 
209 
227 
244 
261 
278 
285 
302 
320 
337 
334 
424 
693 
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The vſe of the Table, 


with example. 


Having foundby experience 
that at 6 degrees of Moun- 
ture the Peece afligned Shot 
200 gee ina right, or in- 
ſencible crooked line, and 
would know how farre the 
ſame Peece: will ſhoote in a 
ſtraite line, being mounted 
to rodegrees , ſay by the 
Table, if 278 the number, 


855 againſt 6 gr. giueth 200 pa- 
1000 ccs, what will 354 the num- 
1140 ber therein againſt 10 des 
1220 grees glue, 278 paces. 

1300 
1350 
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J Of ſhooting pon the Aduantage or Randome at a Marke, beyond 
+. the right line of the Peeces reach, or right Range of the 
"Shot : and of the dead Range for any Peece 


at euery degree. 


Fe: "Ns in the laſt Chapter wee haue ſaide for the righe 

34/1! Range, ſo muſt wealſo ſay forthedead Range,which 

$8 || conſiſteth of the addition of the right and crooked 

EP || Ranges together into ene, and theh called the dead 

FN Range, whichis the whole diſtatice from the Plat- 

forme, vpon which the Peece afſightd is diſcharged, 

'vato the firſt fall or graze of the Buller , ypon the le- 

QA}! ucll line, or Horizontall Plane , by reaſon the diffe- 

reve Jengthes of the Peeces, and ſtrength of the powder-encreaſerh or de- 

vinceth the ceurſe or fury of the Shot, and therefore more difficulr to bee 
fonnd,bur only by expericace,or by Diagrams, Tables,or Scales made from - 

EXPETLNENTS, 
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eypmiments, Now: although it beecyery difhicyle; anda thing wncertaine 
alſo. toariuc herein to exatneſſe, without fomeexperimetits: wade withthe 
affiened Peeceand Powder : Yet tocome ro anecefſary neerenefſe at firſt 
(farre furcr then by vncertaine gueſſing), el;hige Hy &be Table,here annexed 
by my Scale or Rule, grounded vpon often obſerttationsandtryall,I having 
made 200 ſhort for it, you having the right range, for the Mounture afſtoned 
by the former dead Range, of the Short for the Mounture required. Note 
where the Shots, cowufe cutreth thrFing'c of cucry Mpunture,for that Peece 
and powder giucn ig this Jgaafr : Firſt, take the right Range of the Pecce 
experimented from theright Range for the Mounture afligned , and divide | 
the remainder. Jych real 95 5 {aid Angle of Mounturcis to the Angle 
of the com 1ecmgnr thereof, andto gl Quotient adde the ſaid right Range 

TE: 


found , ang off come thereof, will bee the dead Range for that Peece, 
Powder, and Mguogure pheped: As for example,let it be fyppoſed,thata 
Pecce mounte! 3d BEES iot 308 paces in the right Range, and 3000 
at the dead Rappe, Ldehrera know the dead Range ar 40 degrees. 


& VF 


ATablqof bp proppritiess:. To doe this the plaineſt mechanicall way, 


of dead Rengets i, ap ivide that yy Ranges = num- { 

"+ vojry RN Be er, of parts, at pleaſure , which ſer our in a c 

o |. 192 .', | linc,atoneend of that right line , make an t 

1 298 © anglebythe 23 prepdſitio ofthe x of Euclide 0 

Re -- demonſtrated herein, -and from the other b 

_ Fouſk Ch '- ©. end thereof cre a, perpendicular line by a 

Hp Di To af : the 11, propoſition -alſo thexe mentioned, { 

: 544 *Y- * wntilifinterſe@cheline thatfggmed the An- { 

+ - P34 gle giuen , and ngte- well haw many ſuch t 

$ 1044 parts it containeth,and multiply the parts of ( 
4 - 113g; the dead Range by the parts, that the line 4 

FE Io ---I 214. --.. thatframed the Angle contamneth, andthen t 
» £2>..400608 cuige the product by the number of parts l 

- a ps yorftiuided the line of chedcad Range in- | 

i 74 1-TVE4, '1 hs to., and the Quotient will bee the Secant _ 
Eg F294 a -* ©» Range, - which knowne, (as imagine, for 


£8 \0 2686). \©, 1 "the: ſecant Ratige was' fomd* 1555 paces, 
17 3744 ::,'\;\ - and for.the dead xanga20d0 paces giuen ) T 


1s 23793 * Say if 1555 giue 1000 the whole ſive, what r 
9 1849 ' ſhall 10900 the dead range giue,643 3, the / 


217 nh 2: oh "4015 | +35; right figne ofthe Angle, thePecce muſtbe 
fotdv,s os 4 baty!: it 1 mounged vnto, vpon the aduantage,to ſhoote 


210012 bg - ::12a49:!: 2: 1090 paces for her deatl range/ | | D 
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How to order and dire&t a Peece, and amend an ill Shott that © 
Was made either by the Mettall, leuell, right line, 
« or aduantage, or Mount. 


— 


| Xz cY F leaſure will nor permit to vſe the Ruler and Beuill, 
Fs — << 8 ney _ 
N [9 FI then the Gunner may by his judgement, accordingto 
$6 the Charge and proportion of the Peece, take ſacha 
ON AQ marke -y = oucſſeth _ and likeſttobe _ forthe 
A. 2>»<0 purpoſe, if it proouc to ſtrike 6n't 1uſt, then hee hath 
CR Z=> his defire : "x viing like Powder, Shott, and hauing 
ST. CA like temper and accidents, he ſhall alwayes make there- 
| by.thelike Short, Bur if the Shott went too high, hee 
ſhall then direQthe pecce in like ſort againe, and lay ſome ſmall thing,as dif- 
cretion will guide my ypon the higheſt of the muzzle ring, and bfing itand 
the higheſt of the Bale ring in one, with the farſt point or marke, doing ſo, 
or more orleſle yatill he hit the marke defired,, and the ſame may be tryed 
by briogiag the peece vponthefirſt marke , which without doubt hee ſhall 
attaine vnto with reaſons Rule as afore. And if the firſt Short be vader or 
ſhorr, he muſt doe as before ordering and direRing his peece in like manner, 
ſaving that before the peece be remoued, hee mult lay ſome little thing on 
the higheſt part of the mettall at the breech , andthen by _— of the 
Quoynes, ſhee being imbaſed or mounted more or lefle, as on requi- 
reth, vntill che higheſt of the metrall at the Mouth and Breech with that 
helpe. and the firſt marke become together into ene right line. And ſois 
the peece ordered for the ſhooting by Mirs Commune , valefle faultbee by 
loading ofthe powder too much or too little, 8&c. And although other ac- 
cidents may miſleade him therein, yer cither of thoſe faylings are alſo ro bee 
reformed by the Beuell Quadrant repreſented in the 25 figure, As if the 
Gunner by the metrall rake his marke ſo, that the Shot fall ſhore ; To cor- 
re the ſame, after the peece at the next Shorr, is placed as before, hee may 
then by the ſaid Beuell quadrant eleuate her one degree or poynt higher : 
As if thee were formerly at fixe poyntsor degrees , ſhee may now be fet 
at 7, and then giuing fire, if irſtrike the marke, hee may alwayes order it in 
the ſame manner afterwards. Bur if ir were too high, lirtle, or much, hee 
muſt accordingly diuide that difference berweene the fixth and feauenth 
poynt or degrees by diſcretion (by the lighting of thelaſt Shor,) And if ir 
were too low, then proceeding in the ſame manner, to addero the fixth 
poynt, with iudgement : and ſo may affure himſelfe hee may belike ro get 
reputation thereby. Bur if he be to order a peece to ſhoore by the leuelt of 
the Soxle , or Axis of the Bore horizontally , then place a peece of bootrd, 
within or vpon the bottome of the bore atthe muzzle, as inthe precedene 
Chapter bet weenerhe ſaid long Ruler and Beucll Quadrant, raifing or in- 


bafing her with Handſpeeks and Quoynes , vntillthe plumb lineotthe ol 
Beu 
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Beuill, hang direQly in the midft thereof : So will the Soule or Axis of the 
Bore lye direRly leuell or paraſell with the Horizon. Then taking away 
the Ruler and Beuill, and'taking by the higheſt of the metrall ar the breech 
and muzzle, direQion to lay her right, and ro what marke they reſpe& for 
height; notethar for after vices, andgiuing then fire, he may attaine therein 
his defire. 

Foraſmuch as opportunity will not alwayes permit to place the ſame on 
the Mouth as aforeſaid. The Gunner may keepe that thickneſle or diſpart 
in his hands, and take his leuell by themertall as the fathion is, vatil{ thereby 
he diſcerne the marke, and them both to bee in one right viſuall line.” And 
then ſerting on thediſpart vpon the muzzle ring duly, and bringing downe 
the mouth of the pecce vnrill the ſaid marke, and the rop ofthe diſpart, and 
che higheſt ofthe metrall ar the Breech become all three in one right viſual! 
line: thenrake off che {aid diſpart, and note what marke will chen bee inone 
rightline, with the midſt or _—_— of the mectall at the breech & muzzle, 
which will be much vnder the firſt marke, and it will fo ſerve euecr after to 
make afhetr, to an aſſurcd go0d effect ar the ſame mark-, and with rhe ſame 

cc,fromthe ſame plat-forme. | 

\Fhe like is to be done in ſhooting at a marke,elevated to any degree abour 
theleucll : Asalſofor ſuch marks/as are beyond the diftance of che right 
line or right range , by allowing an addition of a Minute, Degree, or 
Poynt of cleuation, for aduantage more or lefle, as need ſhall be, yarill the 
Shot hit right, and as reafon will dire&., As for cxample,a Saker is to ſhoote 
ata marke eleuated ynto 15 degrees, it being diſtant from the plar-forme 
1325;Geometricall paces'5 tecte to the pace , But being mounted to the ſe- 
cond poynt,or 15 degrees, ſhe will ſhoote but 1062 paces in her dead range, 
and in her beſt Randon ſhe will conu3y a ſhotr bur 600 paces,inaright line, 
wherefore it being almoſt zoo paces ſhort of the dead range for 15 degrees, 
and aboue 700 paces ſhort of her right range vpon her bett Randon, I muſt 
by my Gunners Scalc, or by the Diagram of Randons inthe 27 precedent 
Chapter, by the perpendicular raiſcd from the Baſe ar 1325 paces, finde 
What randon crofleth the aſped of the ſecond point, which will be thereby 
found ro be the fifth points Randon. If then I ſhall mount the ſaid Saker vn- 
eo the fifth poynt : ſo then I may expeher ſ3id Randon, to ſtrike or come 
neere to that marke, that ſhallbe eleuatedtothe aſpeR of the {ccond poynt, 
or 15 degrees, at the diſtance of r325 paces , and fo after 2 or z ſhotts ar 
that aduantage attaine my deſire, 

This is the ordinary manner of ſhooting vpon aduantage of any Moun- 
ture whatſocuer, alwayes obſeruingthe meanes how to draw as ncerc the 
Enemie as can be. In generall, you may obſeruc,th it in taking ayme by the 
higheſt of the mettall, without conſideration of the diſpartyre, if the viſuall 
line thereof aſpet the marke, the ſhott will bee alwayes roo high within 
the right range, contrary to the Gunners diſcigne , which ſhould be to rui- 
natethe Foote of the defence in Batteries the ſooner to overthrow the wall, 
alſoto facillate the entery of the Breach, but ſingly to ſhoote ar a Troope of 
Horſeor Squadron of Feote , and'eſpecially in grauelly or ſtony places it 
were not amiſle purpoſely to ſhoote ſhortts light vpon the ſtones , to beate 
them ſo vp,as that the rayſing of the graucl and ſtones may do the more exc- 
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on the Fade wilthardly cfcape;batſhovring ower 

EIOG O77 107 p70 2100 7 

FO theed 4 wiye ſhot, if it went t66 mycl-towards the right hand, then 
mSo6 bmp or rakerthe largeobyout' kiti tine ſomewhar more ro. 

| watdsthetkeft hand atthe mnzzle ring} keeping the former heoghe, orletting 

| theDifpart ſas before; and take your mutlios before, '6ritly remoone 

NT e 4 litile thote rowards the right-hand the Bafe tiÞ'i Andfo 

fork ſe doe contrariwiſe i the fawIrofthe: aforeſaid wentroo much 
row4tds the Icfr hind : and ſo you ſhall aſſuredſy #rperid rhe former ſhaor. 
ingCynleſſe ſome of theſe over-ruling cauſes oraceidents cauſe the contrary 

' naml} her Soule or Concane bore, not being ſtraiee arid right;'or lying 8 
wry in the body of the metrall, for thenthe favlr is not inthe Gunner, butin 
the G#ne, which hee maſt with iudgetnent and pod difcretion reRifie, as 

| hath bene already ſhewed in the'4.4.Chaprer bereof;She will ſhbot widealſy 
if the 7rayjions lyc not diteRly the oneaBainRriiGorher : as alſo it the plats 
forme"ly& awry one {ide Higher then the other : or, if the Gamrer-take noe 
his ayme, (o that the vilualtline ther paflerh from h is eye tothe marke?' or 
if oriewheele be higher then the: othey; 'or it one Gheele be Niffe and the 
other iocond, or beſquarted with any'rub inchereuetſc of the Peece, or ruci 

' yponifoft, and the orher ypon hard grviind } or ifthe Carizge-maker hane 
made the-Cariage lcane, ot hang mor&vpon onexrhen the vtheF fide : If the 
Natebe too wideithar thePeece ſhake therby in herdiſcharge,and reverſes 
or if the tayle of the Catiage ret Harder on the plat-forme vþen oncfide 
mote then on the other, when the ſhorris too lowe for the Peece,and at the 
deliucty toucheth vp6 one fide. Andlaftly rhe vehemency of the wind being 

| fidewvile, over-rules it to the contrary-fide-ward, 8c. But if the Shot fall ro 

' horror too farre, that happeneth'by the force or feeblenefſe of the Pow- 
der, or vnskilfulneſſe of the Gunner, not direting his pecce ashe ought, or 
im ignorance, or by miſtaking rhe diſtance to the marke he would -ſhoore ar. 


A NI OI” "I 
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How the Gumer may be aſſured to make 
a g05'Shote. 


S ©} Ometimes the occafions offer to require, that the Peece be 
> | curioufly direted', and preciſely bended to diſmount 2 
| Peecef the Enemies that galleth ſhrewdly, or ata fingle 


A! mark,orarttheLoope, Tronier, Caſſamat,Horſeman; Boar, 
4/48] or other fecrer place aſſigned, that clſe would impeach the 
; | appointed ſeruice gnd- deſeigne : For which the Ganzer 
Q 3 ought 


—_— 
— 


cution, emering trauerſe-wiſe amongſt the Enemie: Bur in a plaine or 16 
velf Chariipion, and amongſt Bartalions ofmenthe'Pecce ſhould be ſo ben» 
ied ail Gircted.u5 that her ſhot nay paſſe by the midſt or thickeſt of them, 
oizakc height : and io ir'may cur offa hundred; ot-wholeRankeor File of 
© 2x once, arid breake their Orders Wd Rankes, - whereby" thoſe that Fall 
i ve Profitettr nothing at all, 
1914 ** #4 « n' | « 


OO IEA ooo d 2 N 
ang) waged.” => ha *y 

, *' { Y Rane, —_ EY R 8 
X _ - x" "as 0 


y 


The Prathiſe of Artillerie. 


Tile ir 


wh 


»;& 


Saker, 'or the Cannon, Dime-Conmem;ang Miniony. , 0". .: 
Such a Shottought to be made knowne to the Geyerallof the Array, who 
| ſhouldthercfore liberally reward the Gynner that madethe {ame, not oncly 
to <ncouragehim:,but others alſo, aftexwardsto dec the like, or bettar, jf it 
were poſlible..'Lovis Collado in his CAtanndll Pragjiſe of Artillery , wiiteth, 
that at the Sicge of S;ews there wasaPeece lodged vpon. the great Church, 
from which-the -befieging Army receiued much; domage 2;but in the cnda 
Germaine Gunner madea hott thereat; who at the firſt did.not onely di 
mount the ſame Peece,but alſo made the Gamnerthereof,andthole that were 
about him, flye together inthe ayre to their deſtruction ;, the which Mar. 
quis de Martinian, the Generall of the Atmy ſeeing , itpleaſcd him to take a 
Chayne of gold from his owne necke, and to.gine it vnto the Gunpey that 
made the ſhot, for hisreward, which did not only xcioyce him, but encoura« 
gcedall the reſt of the Gunners to endeuour diligently,ſo to purchaſe the like 
hanour and reward, when like occafions were preſented, | 


— — 
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- CH AP. XLVY. 
Flow to make Ladles and Spunges for enery 
ſort of Ordnance. - 


= — = T were very requiſite tharthe Gunner himſelfe ſhould know 
| I, Y1 how to trace,and cut out, andallomake vp,and finiſh,all man- 
[2 dy; A. | ncr of Ladles, to loade- Qrdnance with, cither when neede 
Be Mew (ball require, to OG hingſelfe, or at the leaſt tro di- 
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as alſo, that he may be the betterdble our 'of the Magazin or ftore, to make 
choyſeof bith is falbinly fic thaſoPecces that zrevader his Charge and 
2087 to0For as its 2 thing, ot agreatſhew of ignoranceto 
miſtake oacſare ob Shadorabothtr, which way, ſoonehappes,-if heknow 
not how to examine or Calibre them : ſo it isnor onelythametull; bur dan- 
ous 4fafora Gunact;ivo impllgati tnpredpet Ladle, yndeſſe vpon nece(- 
- ;abdshonalio withgarat caredad iudgement;boing cither coo long,too 
ſhort, too lowe, or ar 17 oeg eres arg highyit wiltnot en> 
ters toodow!/irivuill barfrult3td1eolongoucrand roo ſhort vnder- 
charge, tach of whick ſhould betzacooumedifor an abſurd fault. Where. 
fote Ladiiiſccuory Gurmertobeury vigilant agd carcfull,-thar hee commir 
nogbhat:orrott, $ur rarhes tobe tnthfirious;noronly'to learne how romake 
his Ladies and: Spynges hnaſelfey but alſo rabec able ro-direRandſhew 
others; Fiownrhrey ought ro bedoueratly proportion: d, made & diſtinguiſhed? 
2xfollowerbhy: ii! get 1457 moos bo 5 ne | 1% 
;;For double fortified Cenpoys, tockuge them with two Ladle-fulls, they 
r:tobe rwadyametres and a'halfe ofcheir:Shorr in length from the head 
ofthe Ladloſtaffe, which ſhall bs vane dyamere more of plate, which muſt 
-oeabout thefaid head t The'Braficplure muſt be in breadth rwo dyamerres 
mathe ſaid hed where eictylideimuſt hauc halfc a dyamerre more, to en. 
cofe the head ofthe Ladle ſtaffewithin rhe plate. | | 

The Button or head of the Ladle-ſtaffe muſt be one dyametre,andof ſuch 
height or thickneſle, that it together with Braſſc plate may bee equall tothe 
height of the Shott (due vent being abated) for Spunges, their buttons or 
heads are to be made of ſoft faſt wood, as Aſpe, Birch, Willow,or ſuch like, 
and to be one dyametre,and * Inffengrhy & tt aboue © of a dyametre ofthe 
ſhors height : The reſt being couered with rough Sheepes skinne wooell, and 
all,be nayled thereon With Copper. nayles-, {0'that together they may fill 
the Soule or Cavity ofthe Peece.,... ', .. | 

The Buttoh or head of the Rantmer,ovaſt be turned of hard wood inlength 
1 dyamerre, and *of ſuch heighr os thickneſle , that it may firly enter into 
the Peece the ſhots vent allowed : it werethe berter for faſhion & ſtrength: + . 
ifthe + nexe the Gaffe wate handſomly turned with abatement, and a Ferrill, * 
or Circle of Brafle fitted thereupon, to faue the Head from cleauing, when 
with force we ſhall rammethe Shott home.” All theſe Heads or Buttons 
muſt be pierced}, with a hole for the ſtafte an inch or more dyametre, wher- 
inrothe ſtaffe: mult be faſtned : and the ſtaffe muſt euer be ſo long, that it 
muſt beat the leaſt one foote longerthen the Cauity or Soule isdeepe. 

For the ordinary Canen;the Ladle muſt be of the ſame bredrh,but muſt not 
lurpaſle 2; dyametres of the ſhott in- length : and for the leſſened Cannons 
wo dyametre onely to-loade at twice, all according to the faſhion, length, 
and breadth, as is ſhewed in the 20 figure « , with the mannerof faftning 
them vpon the ſtaues; wherein alſothe faſhions as well of the Heads or But- 
tons, as of the-Ladles and Rammers, are ſo repreſented to the eye, thatthe 
liſcreete Gunner ſhall needeno otherinſtrution therein; Wherethedeſcrip- 
lon for the Demy- Commons, which ate of the ſame meaſures and proportion 
$afore-ſ{aid arctheſe,hauing reſpettto their owne proper Bores. 

The Ladle for Caiveriwes and Demy-Culvcrings, hauc foure am 

Q3 i 
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their proper Shots in length and rwo-in breadth. SL {6:01 off 28012 ,Gis 4; 
The Brooms: Faleparis hte war Dreams room 
at once, may haue their Ladles of 7 —_ $ dyamerreoftheit Shorts 
h, befidesthat Couerture of the Head of#hefaffe > 120 


in le f thof breadtly 
2, as the reſt have... F.1C Q: 11139 - + SL) TO IM ITIBES f OV; 35r; 
For Periors, which viually/haua/Chambers; with orc+loes:+ ori $ lefſsin 


bore, then their Chaſe conraynethy, torhens3 timegscthe.dyamerie of:thein 
Chamber be allowed for tength of cheirReki.co? w. Swol 1 07) 
Now if it ſhould chance you were(hdbingnd LattlesribeBallaneereagy) 
commanded to loadc a Cannen,; orany other Ptece inhafter Fivfd, pur thie 
rammer into the /Pcece: yp: to: the; Touche boiripiand marke; the ſtate} 
even with the mettle at the mourk ofche'Paecey; aud then pulhiroury 
metres, for the Cannon, and z : for the Culverang;, and:4 fornke Saker Fal- 
con,&c. and marke there another marke,which js theplace thabrhePawder 
muſt ſupply inthe Chamber : And then take Paper, Parchmentyor Cloath; 
as longas thedifſtance betweene the two markes wrapped round, 'beingof 
height equallto the bore of the Peece, 5 lefſe, talten the ſame with-tnouth 
glew,or ſow the {ides and bottom, and fill the fame with powdetr,and powre 
it intorthe Peece, purting ir gently hore, 'doe ſo yntll you ſeetthe laſtmade 
marke.to be equallto the flatof the mouth, the Rammer head' being home 
 vartorthe Powder, then put in your Wadd and Shotr, as elſe-where: is '1 
taught, | 2s | 


Cnae, XLV1. 
How to make Bride's oner preat or ſmall Riners, to paſſe | 


an Armie with the Ordnance, and other (ariazes 
ouer the ſame. 


P> GY Fren times it ſo happeneth, that paflagesare ſtopped, 
FXSl? and not to be recoucred , eſpecially abour Rivers for 
DP wantof Bridges, orelſe ſome Marrifh or Mooriſh place 
} interpoſeth + Wherefore to bee prepared in all Aeci- 
W dents, eſpecially ro paſſe the Ordnance ouer a River, 
P that one Bridge or Moore may be ſpeedily made, either 

d Jae? with Boats placed 12 or 14 footeaſunder, and moored 

| * by Ankors faſt a head and a ſterne, eſpecially where the 
Rivercbbeth and floweth, elſe if they be but faſt a head, it may ſerue they 
muſt zt ſuch diſtance be layd ina right line, to ride crofle the whole breadth 
of che Riuer,. at the place appointed. And then berweene eachtwo next 
Boats, place z beames of Timber, being 18 foote in length, whereof 14 foot 
muſt be to reare betweene the 2 next Boats atcach end,two foormuſtbero 
beare vpon the Boate, which Boats muſt be of even heighror nigh, and the 
Beames aretobelayd 6 or 7 foote wide;each fromother, chat the bridge 
may be 6 or 12 foote broade, as well tocotuay oner the Horſe and Foote, 


as 
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as the Ordnance, Cariapes, and all other neceſſaries belonging to the Ar> 
mie, forthe ſurety and ſtrength of which, there muſt vpon cuery Bodte be | 
alſorhree other peeces of Timber of ſuch lengch, that it may at each-end 
reach 3 foote ouer the Boates ſide, vnto which thethree Beames aforeſaid, 
muſt be faſt pinned with Tree-nayles and yron bolts, with forclockes. and 
keyes, to make them faſt one to another, Theſe Beames and Timbers are 
to be conered ouer with Planks two inches thick, or one inch and a halfe at 
leaſt, and 17 or 18 foote inlength, the deſcription of which may be ſcene in 
the 17 figure at «. 
But if any boggy or muddy ſpace be betweene the Riuer and the fixed 

round, ſo that the Ordnance cannot be brought nor drawne neere enovgh 
ynto the Bridge, then that part muſt be filled vp with ſuch things asarc hit- 
teſt to make ir firme , whether it be with Faggors and Earth, or Chalke or 
ſtones, pyling the fides with Timber drinen in, vntill they reach jato firme 

round at the bottome for foundation , and to reueſt it then with boords or 
walls, accordingro the time intended, it ſhall laft and continue, that thereby 
the way may be firme land and even. Bur if any doubr berhart the Enemic 
will ſuppriſe this Bridge, to make hinſelfe Maſter of the Riuer thenat each 
end thereof,2 halfe Moone, or Reddour, or Fort, with Ordinance to \doc 
murther, and fire-works muſt be prepared ro preuent him, and therein be- 
ſides the fide of the Bridge, may bce palifſadoed with long ſtroog ſharpe 
poynted ſparrs faſtned, thereto to ſecure ir that way. Alſoa continualland 
acarefull eye muſt be caſt vpon euery parr vt the Bridge , that if any acci- 
dent of defe@ be in any place, it may be ſpeedily repayred-and amended : * 
and a Rayle onech fide would beneedfull for a ſtay, A Bridgeallo may in 
like manner be made with Truncks, as isreprefented in the ſaid Figure ar £ 
Andalſorobelinkt vpon one great veſlell, with a falling defenfiue poymted 
palliſado, as therein likewite at 4,tsrepreſented,and vypon Cask,Cables,&c. 
which 1 omit, being rather proper vnderſtandings for the Enginier, 
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How to defend a Fortreſſe beſieged, and the order, and What 
protons of Amunition Will be neceſſary for 
the defence thereof. | 


> Fortreſſe befieged being well defended, may returneto 
enioy her former libertics, which the berterro doc, it 
will be neceſſary to makeplaine, cut downe,an&rgyie 
L& whatſocuer ſhall be hiding and hurtful | 
N | a mile or more _ "—_ the Fort, / 10 
hollow wayes, Hedges and Dykes, of Lanes, -Bulhes, 
=& Trees, Houſes, Mills. Gardens, Conduige aid fych like 
obſtacles, as not onely hide them, butkurt you 5 
Next looke that the Placebee well vifualed, according rothenw 
Un and beaſt, fitting for defence, and neceilary vic th 
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whichis rhe longeſt time a Fort can be like to hold out, without ſuccour or 
ſupply from abroad. Alſo Amunition mult nor be wanting, at leaſt ſo much 
as may furniſh the Flankers and Artillery, which muſt be as fafe and couere. 
ly placed as may be.and not to be eafily choaked or diſmounted, For Amy. 
nitions, preciſe proportions cannot be preſcribed , becauſe each day mini- 
treth new ncceflitics, and as the Enemy abroad raiſeth or maketh new 
workes. Within Men and Munition may be reaſonably paralelled with 2, of 
the befiegers. Then to looke that the Counterſcarp(which is the ſhield of 
the Fortreſſe) be duly flanked, couert, and capable, thar the falſe Ports and 
wayes for Sallyes, be ſafe, cloſe, lowe,and commodious for iſſue, That the 
the Parrapers be of Turffe, orvnburned Bricke, that the plarformes forthe 
Ordnance be cuen, and the Planks cloſe ioyned, that their Reverſes cauſe 
noterrours, and be alſo capable for the Gunners and Labourers totrauerſe 
their Ordnance cuery needtull way vpon them, The number of your Gariſon 
"may alſo be eſtimated by the quantiriesof the places, to bedetended bythe 
out-workes you would hold, by the intrenchments imagined requiſite, and 
Sallyes you purpoſe to make, Now after the proportion of a Place where- 
as 60 Peeces will be requiſite, 12 of them may be Cannonyto beate downe, 
and batter the Defences and Trenches of the Enemies, and to make there. 
with Counter-Batteries, to diſmount the Enemies Ordnancez And 8 of 
them may be Demy Culucrings, 8 10 Demy-Cannons, they being lighter, 
are more cafie tomannage, and ro Sakers, to keepe the Enemie continual 
play te hindertheir works, offend their Centinells,beat the entrances ofthe 
' Trenches, impeach their Approaches, and torthart they are light, they may 
beremouedeaſily and quickly from one place to another, yea out of the 
Ports with ſome Drakes, to rake the Enemies trenches, [from ſome part of 
the Falſcbray. Andlaftly, 20 Falcons andFalconets for Field Peeces,are ne- 
 ceſſary, and may be able go ferue, not onely vpon the Ramparts and Walls, 
but alſo at the entries of aBreach, and at fingle Marks, Horſe, man,or Boat. 


En_ a —— 


me, 
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To make a (ounter-battery pon a Bulwarke, from whence Tithout 
danger of diſconering or diſmounting the Enemies 
Ordnance, abroid may be 


diſmounted, 


s Vch Connter-batteries are not to bee madewithoi 

Jan great labour andcharges, neither can every Bulwark 
>” yeelda ſufficient roome for thar purpoſe, withourde 

& moliſhment of ſome buildings and houſes about tt 

Ak ſame (which ina time of neede, mult not beſtood v3 
AS & on) ain the x0 Figure at 8 the whole ſtruQurerherec 
OA is repreſented, Allthe place muſt chen be ofrhar . 
| city, that from the Parrapet ro the foate of the ſhoiae 
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cfg may! hodfeore of godund ,; and-fat rhe c thicihoſſorhereaf'i mY 
praafooty with 27 or30 foore for reverſe; -fdwcach Poece:making almoſt 
100 foore inall; at lacelin yet thirty footemmore/arlkaft fronithe ſawdire- 
yeife to the other Parrapetof the ſame Bul \ro the'end: there: mity ac 
nojwgeackinent, bur thatthe Troopes may marchi und paſſe torhe 

required frealys: Anithaving allo roome ro plairthree Preces dE Qrdriande 
ypon cath ofthe Shouldr1s of the ſame, which well alſo teqpire 64dme of 
groundaTths beaſt r: The /Frovniers or Loopes arerobey footebroaddvith- 
n,and diſtant 20-foort Sne fromanother : Hauing wirhinabb. Plarfoirmes 

q foore'of Barb, and without g foote of breadth dad eucty whede 8 foateof 
beight, Thcſcthree loopes mult hauta counter loopeatthePariper ofithic 
Bulwrarke, having in the midſt 4 within's , and withour $ fovte- it) h bltadth 
andideepe,ithatiic be cub with thoTerraplens. Now from theſe Loopes 
rhere inuſt be, as-we haucdaid ſo mackaoothe that within the Shouldrings 
thero:may be;3 Poeces diſtant 20 footeaſunder. Now twoorthiceoficheſe 
Shoukdrings diſcharge thdir three Peeccs, eraucriitg crofwiſe'toi the Kne- 


mics Parte bearing o pon th {that they mult beforo0d:to quierhe 
place 2 Anddlthbaugh ubread may beate the Cvncttires ofthe 
ourmalt Lodpts, yat can acirher'for the ws Loopes, not the Pgedes 


mithin, comera.couch Scan they But you may note chatſuch/Barteries 
cannot be made in a narrow or ſtraight place, as I haue ſaid without demd. 
liſhing ſtructures, and railing the ground ſo, that itbe leuell with the Terra- 

ofthe Bulwarke ,, which would otherwiſe betoo ſmall forthatpur- 
poſe, And hauing finiſhed them, they are nor to ſerue for one place onely, 
bur they may turnethoſe Shouſdrings gnd(defences, and make the Peeces 


thunder about on all Q des wherc we Encmic wauld ſettle himſelfe, - 
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Of co certaine x reaſons that cariſeth « Shotr, though weld , 
terre in hey Hiſchatge, ahd be fanlty at the wah | 


. . rae, hart, or 0uer. 


= ; 
- #” 


y Here: are ery many cauſes and accidents chat, may 
make 3 Shott well direRed, todeuiate pm thi Exper 
rodeo aurſe. The firſt is, whenas the Squle or bercof 
| As ece lyerh, awry ip the Body or Metall chereoh 
a. RN the Chaſe or vacant Cillinder, the dizcor of 


rh ef IECCIUE diſgrace, but hauing. examined and found he 

| fault, hee isto ſupply the. detec by dikcsctian.and Skill, 
Wat the Tr unions alſo. be not. duly. placed diretly in 8 dyagonall. lyne 
wth the Axis of the Peege, irwill be wide : likewiſe if the Platformahee 


— higher vpan one fidethen the other. Alſo if the Gunaes ly, che 
| Sight of thc.metrall,at mouth and Breech,ir will ſhoor over jf ir bewithic 
R ' diftance: 


the Short) is nor ſtraite , wherefore. onAct may * 
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"hs | T hePratliſe of Artillerie. 
——Jhatce: Fonewheele be higher then-another;alſo ifone wheele goe fliffer 
/theriche other; or if one wheelemeecre with a ſquat by a ſtone, or otherwiſe 
 whicn theNaues be one. & wyder thenthe other, when one wheele re. 
-uerfing gocth'on ſoft ground, the other on harder, when the Cariageor Try. 
-nion'eares are higher & ſowerone then another: if.theCariage be roo wyde, 
focharche Peexelycrh noefaſt therein, but ſtartethin het diſcharge : if the 
'Shotbe nor equally round;orthe bore of the Peecenot lying ſtrait, but mere 
onirhe one fideef the mertall then the other, Thevehemencie of the winde, 
with; againft;'oraſide, may driuc the Shotforward, backeir, or deuic-ar it, 
* aide; thiz thicknefſcand thinneſle of the ayre, the heating and cooling, the 
fleighr orhard ramming ofthe Powder, putting home or ſhort the ſhort, 
And laftly,the want ofskill and cxperience : Alltheſe, and many .more,ma 
be cauſes ofthe ar” rm of a o_ at ap oa which thong 
here ra note ac haſt, nor to miniſter marter of excuſe to ignoranmt,negli 
earclſſe Gunners, but to aduiſethe diſcreere Guiiner to hauea vigilant eye, 
and confideration of all, or as mapy ofthoſeaccidents with teafon, & ofthe 
-formerdireQions,toauoyd or amend them as wel as hecan arfirſt. Totaile 
at the firſt ſhort, if he benor acquainted with the Peece and Marke is paſſy- 
blez andatthe {econd to fayle is pardonable ; but ro faileof ataire ſhort at 
thethird time, is roo much, and arguts bur little iudgementand diſcretion in 
cha Gunncr, | SPE 
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| Cnxp, L. 
How to conduFt a Mine vnder grotnd, to blow Vp a place, and 
to prepare 4 Gallerie,to paſſe the Dyke to the foote 
[ of the Breach. 


He vſc,of Mining is ancient, and was commonly vcd by the 
Perſian, Greeke, Parthian, Romanes, .and other Nations, that 
haue mannaged great warres, and no meruaile, for.that the ſame 
is che caſteſt, and moſt proper meaaes toforce a place : Bur Pietro 
N _averro a Spaniard , was the firſt that inuented the Fowrae and the vic of 
Powder thercin, for which and ſome other ſeruices the Emperour Chg 
the fikth, gave himehename ofa Conge, and great rewards befides, Yethe- 
uettheleſſe, 'rhere is nothing more dangerous for ſuch as wagke-in thelc 
Mines, by reaſon the Counter-mines of the Enemnie : ſothar if there be ay 
ſafpition of countermining ,-ie will not be amiffe ro diuert thecourſe w 
alldexreriry ;/eicher roward the right or left hand, as the 'occafionof the 
Place will partmic. And foraſmuch as according to the narurall cffecs,of 
feare, it bchoucth the beſieged to ſcekeour the ſhorteſt and neereſt way pol- 
fible , to offend the Enemic abroad by Countermine or otherwiſe, The 
Mine- Maſter then may finke his Mine, and conduR the ſameeither as in the 
16 Figure at «, isdeſcribed by theletrers from A by Bto C, of as the other 
4 {quare angular courſe, and there to prepare the Fourne , which may be at- 
med with powder in Barrels, ſo that giuing Firc thereunto by a prayers he 
| ow 


The Prattiſeof eArtillerie. 
blow vp the Place and the Enemies aboue it : And to the enethe ſame hute 
notthe Pyoners or Worke-men that digge and travell therein: It will bee 
needfull co lyne the ſame with ſparresaad bords framed accordingly,feauen 
foote in heighr, and 5 foote in breadth, bur it moſt /becouered with »/itich 
planke, ro keepe vp the carth * Burt if theground be moyſt or full of Springs, 
agutter with a deſcenc muſt bee made ,| that the water may runne to ſotre 
lower cuacuarion , if that cannot be, a Welt at the mouth of the Mine muſt 
| be made fora recyprackle forall the Spririgsto runne into by cheir guntery, 
and Pumpsor Forcers,are to be ſerufficientto mount the water, thar it may 
after finde a current ro runneaway.But if there be any ſuſpition of Counter 
mining ; then alwayes forwards in your intended courſe, you'tbay bore 
long holcs in the earth with: your long ground Awgars vſcd for ſuch pur- 
poſes,and picrce holcs on'all {ides, alſsro know vpon what pee from you 
the Enemic workcth, which cannor be'dyne ſo priuate , burſotke noyle of 
their Mattocks and Shoucls will ſooacbe hard by thoſe pierced holes, when 
you come neere their workes : if by thoſe meanes you heare nothing by 
reaſon rhat the befieged had ended their Countermines before you began, 
and he watching them heareth you worke, thoſe piercers being bur 12 or 
15 footelong, will diſcouer the danger by boring therough the ſolid carth, 
to the hollowneſle of cheir Copntermige;z and ſo you ſhall haue Counters 
aduantage of the Enemics coumer-minings. My Coſmodelite before re- 
preſented, is an excellent inſtrumear, and for that purpoſe Ithinke the beſt 
extant. | 
Now being come right vnder the place to bee blowne vp, and madethe 
Fourne arched vpwards higherthen the Mine place, therein ſufficient pow. 
der, citherin Barrellor Troughes, you muſt alſo ſtop cloſely and ſtrongly 
the mouth of rhe Fourne , very diligently, looking it be ſo cloſe that noayre 
breath'out, burdrone ſmall bole wherein the Trayne runneth into give fire 
thereugto , vato which hethat giticth fire, muſt looke that the Match of the 
Trayne, bce not too long before the powder take, asalſo to ſee it bee not 
too ſhorr, and ſo togiut fire tov ſoone, that is, before hebe gotten into ſome 
placcot ſafety our of the blaſt and ruines, leaſt hee pay the wages of impro- 
videace, The meancs then ro. ſerthe matter a worke, needes no long diſ- 
courte, being very commonly knowne, onely to aduiſe that the enterance 
incorhe Mine for height and bteadth as aforeſaid, may be as cloſe and ſeeree - 
from the Enemic as may be, and that in his proceeding on, he mulfideminiſh: 
thoſemeaſures in ſuch'manner, that in the midft ir be but 5 foote high, ai 
4 foorp bread : And theneereryou come to the end; ſo much the Tefſegiue' 
mbreadth,ſo that cuento rhe comming in to the Furne it muſt be doſe and* 
arrows; that you may onely gerthe powder thereinto, | - 
-. Aboucallchingsthe Mine-Maſt: rbefore he begin, muſtbe ſore tokniow 
therrue meaſure and diſtance; with the heighr or depth of the place intended 
tobeeMined ;.bcc ir abogcor vnderthe Jcuell of the place hee beginneth, 
moſt peecitely-rakiog exacnotice of all his windings, turoing,' hd angles, 
which he makech trom' the beginning to theend, as well aboue and vader 
the teucll of the right line; patſiag rhence right vader the Place, astowards 
the-right and leſe fide rhereof 3 Ocherwiſe his labour will nor onely' be de- 
icith; butalſovnccrtaineand moſt _—_—_ : there being foure —_— 
1 2 cauſcs 
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;canſcs.to impeachtheeffeQuall working theredf. Firlt, the ill ſtopping of 
$he Fourne : ;Secondly,the weakenefſeof the fades by n1-amiuers* Aars Ny 
Scr06s-, Thisdly , by, failing of 4 be Frayne' by:moyſture orill contriving, 
Andfourtbly, the maſt jmportant, is, that the Frame whereupon the Bax- 

zels ſtandyþe not placed .too- low, asvnderthe leuell of the enterance, which W/*r: 
#muleuercxcecdey becauſe the quality of fire is alwayes' to aſcend. And 
ſo obſcraing every 15 0r.20paces, how high, or lowe, or wide oa any fide 
youaregoncaboueorvaderthelcuelſtraitline. Two of the greareſt ſhames 
$ Souldiers ,: being: gither to Joſe any peece! of Ordnance, by negligence 


MU” AO 


arillguarding them - Or the fayling of a Mines due cffeR. 

-,: And for making great or ſmall Ge/eryes:to paſſe a'dyke vnto a Breach 
couertly;be thie dyke, warered ordry,the maner is deſcribedin the precedent 
Figuze with the Mynegand may bemade reidy inſeucrall parts, to be (er to- 
gether ſpeedily by ioyars, fireed fForthat purpaſe.for che cafier cariage alſo; 
Andihey muſt becoueredover with Faggots; carth, & greene Hides to pres 
went ftipgthem, ooo. Io ot 1 2 [ef 
| | $90] 142 S610, 036A cr: 
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: P05 71, a+ - WES, when the Perce is vpon her Cariage mountcy , to take. 
off; or puton the Wheeles, to greaſe, or caſe, or mend what is amifleabour 
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be of 3 ſquare Ty m bers, the head of ewo of them ioyning at the topt 


ther, and the reſt for the other legge and gow , may by the fight of the ſaid 


24 Figure, be framed and vnderſtood ſufficiently, 


f \ 


\ 
\ 


The Ginne or Martinet is ahother inſtrument, feruing tolife yp the Peece 
with her Cariage , and all her furnicure from the ground with one mans 
ſtrength, when the Gunner would change a bad wheele, or the like, or 
put a wheedeon vpon the Axilcree , or rake it off for any purpoſe, the pro- 
portion of this Engin for the vie of Ordnance, is that it ought to be about 2 
foote leng,: and $8 iaches ſquare, or there-abouts : the Viceron is of yron 
forked, to rake hold, and with his teeth is wound vp by a handle, with a 
ſpurrcof fewe teeth, it will lifra great waight,multiplying the force propor- 
tiotally, according rpthe height ofthe ſecret wheele, and of the ſaid fpurre 
{co inahe diftance of the handle, from the centre ofthe ſpurre)or to 
ſemidiamerre ofthe handles circular reuolution, dyametrally multiplied by 
the reaſons btrweene the ſpurre and wheele, That Viceroncommeth one af 
themidſt of thefaid ſquare caſe of wood, at the topthereof,and by his Fork 
or Efſe, takerh hold ot whatſocuer is fitted to bee lifted vp. The Scaletra 
with the reſt ay be eafily made, vaderſtoode, and vied, as in the ſaid 
Figure is deſcribed. And fortheſame or any the like purpoſe, the exdleſſe 
Senieof Archwedes here aboue repreſented, is of infinite effeR being duly 
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The Prattiſe of Artillerie. 


Cuar. LIL. 
Elo to draw a Prece of Ordnance vp to the top of a fleepe 


and rough hill or mountaine. 


*>* Ow to get a Peece of Ordnance vp to the wp of a ſteepe 
Mountaine the beſt manner is, that which may bee ſcene re- 

© preſented inthe 23 Figuie, by meanes of the Capflanes As 

5] LY ſuppoſe D t> be the tropot a Mountaine, the Peecebcing at 

YL) the foote thereof, A BC to be the crabbed and rough croo- 

| ked way, by which the Peece moſt bee gotten vp, drawne 
withalong Cable or ſtrong Hawſcr, by Pullyes or Blocks,with ſheeuers to 
makea Battery againſt the Tower F, betweene D and C- Forthe betrer ef+ 
feRing of which, the Gunner and Engincr after they have taken good notice 
of the Place, and madethe paſſage ſmoath and cuen,they may place the Cap- 


fane behind D, faſtning it ſurely.thar the ſame may not ouer-maſter the great 


poyze of the Peece: Andthenin convenient places of the crooked way (if 
there be no Trees there to ſerue the turne , which would be great helpes if 
there were) there muſt great Pyles by force bee driuen into the g , to 
faſten the Hawſerin good and ftrong Pullyes, by or in whichthe ſaid Cable 
or Hawſer, wuſt paſſethe vpper part thereof, being faſtned ro the ſpindle of 


| the Copfane, and the lower end thereof vate the tayle tranſom of the Cari- 


nge or Rings neere. the ſame, atcach fide one. Laſtly, foure or more men 
turning the Cpſtareabour, with the Barres thereof, ſhall firſt make the Peece 
eo mount vp vnto the firſt Pulley or Block at L, where it muſt be firſt ſcor- 
ched, vnrill che Blocke be taken away, by taking out the Pinne or Axis of 
ehefheeuer, andthen the Peece isto be taucerſed rowards the ſecond: Block 
or Pully 3, and ſo tothe third C, and thento thedefired place acere D, Ie 
werealſo ncedfull to have a ſmall Truck, as well to beare the Tayle vp; from 
ſtaying againſt rough ſtubs or ſtones in rhe way, asalſo to helpe the motion, 
Labourers alſo muſt be readil y attending neere vntothePeece, as wellro ad- 
uance and helpe the Motion, by heauing and ſhoving the ſame,asto tranerſc 
the Pcece the righteſt and beſt way,as occaſion ſhal require,asin the ſaid 23 
Figure may bee ſcene. And after each Pully, bath performed bis office, let 
2 man be ready there with greace, vineger or Lye,to annoy the end of the 
Axtree, thar it may ſoke into the Naue,leaſt the waight ofthe Pecce in that 
Motion fire, and alſoto hauc an eye to cach of the Pullyes, ; that the Cable 
breake not. And it any danger of its breaking be perceived; then to giue 
warning to them aboue to ſtay, and rothem alow roſcotch, vnrill the Cable 
be'changed or amended- But it the hill be ſo rough and ſicepe, that the 

meanes aforcſaid willnor doe jr. Then take the Pecce out of ber Caria 
and cither ly it vpon a blocke Cariage, or on a Sled with Trucks , andlay 
along in her way where it is rough, and vic then the Capſiane and 
Pullyes as aforcſajd. You may alſo vſec for theſame purpoſe earchmwedes 
endlefle Scrue, repreſented in the 5x Chapter. 
CH AY, 
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: The Prattiſe of Artillerie. 


Caa?z. LIII, 
How the Traine of Artillery and Ordnance ſhould be ordered 
With their Cariages in « tourney, or Vpon 

a March, 


ana He whole Trayne of Artillery , one body deuided-into two part 
WW B&. Ya and Rey, is wholy vnder thecomtmandof the Maltet , or £ 
Ib) 12) nerallofthe Ordnance, or in his abſence vndet his Lieurediant'@# 
- - Brave, imaginethenthar the Army be with ſuſpitiondccordinges 
aduiſe,to be fer vpon by the way,both in the Ya» and the Rei#e- Then were 
it fit 500 Horſe deuided into ewo Troopes , ſhould adnanceytbtiſcoper dll 
the Coaſt ofthe Champion, with the a1 wayes, Wonds, Thicke, 
and fuch like, by which the Army muſt paſle,after theſe 2000 Foote, ſhoul 


march as wellfor Couertute as guard of the Ordnance. And they alſo to 
be deuidedinro two ſquadrons , furniſhed with all neceſlaries of defence, 
After them the Trayne of Artillery, with the Ordnance, marching wich 
their ConduRers, Waggons, and Cariages of Powder, Shotand Tanpions, 
or Wadding, Coynes, and Beds,together with 4 reaſonable number of Pya- 
ners, and femeMarriners, and ſuch like ſpare people, to bee ready to make 
Couerts and defences for the Ordnance and Gunners, or to cut wood, 
to:plaine the wayes for the Ya» to paſſewith touxe field Pececs; ready 
mounted in their Cariages, with all their neceſſaris, as Li Spunges, 
Rammers, Crowes, Leaucrs, Ropes, Tables, and breechings, withexperi. 


enced Gunners, Gentlemen of the Ordnance, Marttoſles, and ConduRors, 


After follow the Munitien and Egins,ſcruing for the vſc and defence of the 
Rier of Artillery, with the Boats and Bridges, and then againe follow 8eo006 
Foote, and aftcr them the great Ordnance,cither inthe Cariapts with fore- 
Cariages, or clſe vpon block Cariages, whoſe wheeles being higher, makes 
thedraught the eafier, Andlaftly, follow z or 4 Ficld Peeces ready moun- 
ted, accompanied with all cheir neceflaries and apurtenanceyof Powder; 
Short, Inftraments, and Attendants. After which there march 2000 foots 
more, that arc for Couerture and defence of the Ordnance and Ricre of the 
Trayne: theſe are followed with 500 Horſe tocloſe vprthe. Army, whoſe 
Charge, is, toſce thatche Rzer of the Trayne bee not ſet vpotiar vnawares, 
ſuddainly, or vnprouided. The Army then Marching in this Order , The 
Enemie ſhall finde the Yan and Riere,and alſo the Body furniſhed with force 
in allplaces. And being alwayes ſo provided with the Trayne of Artillery 
divided-into 2 parts, yer remaining ene Body : ſo furniſhed,asthar ng donbe 
but a good and a happy iſſue wil ſucceede ſuch good equipagegwell guarded 
with Horſe and Foote, provided for defence of the Artillery,to march with- 
our danger, bur ia largecapable Champions, This Trayne may bee ſhort- 
ned, the Ya»taking the right band, and the &zer ehie lefr, and the Traynebe- 
tweene both, equall in Frent with Yan and Kier, and fo Marching more 
compa, it will be the ſtronger : as inthe 6 Figureat * , by the letters ABC 


s repreſented to the eye, 2%r 5. 
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Cnar, LIIII. 


Howto ham Or dba if Cattell be wanting, by the flrength 
of Pyoners or Labourers. 


Rrillery or Ordnance, being the principall inſtrument 
ofthe Warres, requireth a great ſtrength af Carrell zCi- 
MENS cher of Horſeor Oxcy, to tranſport chend from lateto 
WAS place, which being wanting, muſt ina journey $55 
© } pled by Pyoners and Labouters : as imagine oy bs : 
BY Ya. Pceces were tobec imployedagainſt a Place to bee for- ll? 
Moy SD&S*> ccd,confideration tulibe had(Cartclbeing wanting) 
f\ howrhoſe Peeccs, whereof 6are Demy-Canons,4 are 
my-Culuriings, and 6 are Field Pecces,that thootes /; ball,” and how all 
nifioathar belongerhymorhem, as Powder, Shote, Waddings, and 
Cordege,8:o/may be tranſported thither, the Placeto be forced being ſei- 
cagrSin a rough; ſonic, and hilly ground, by Pyoncrs aud Labourers oncly, 
the Souldiers for other. ſernices, The Ammwoition and Perſons thae 
mafticaric chem readily , are firſt to bee confidercd of : Ay 680 Shatt for 
the Demy-Carmon ar30 /.cach Short, will be x8000 loaded in Wheele- 
 kafrowes+ Shot, ina/Bartowe which will be 60 /. for a Man, and willre« 
300 Mento drive them. Alſo 660 Demy-Culucring Shotof 10 ilea. 
$ Shot ia 3 Barrow, will eequire 75 Men,cach man carrying 804:And 
906 Shot-fop the 6 Field Peecexof 64. each Shor,purting 13 Sher ind Bars 
row: will beecaricd by 69 Men, 'cach man carying 78 l. except 3 of thoſe 
| men, which'thall carie 14 Shota peece, thatis, 8 /. each of them : So all 
| theShor wiltbe caried by 444 Mcn.: The men which caticmoſt, 
| are loaded with the waig tiof ot leſſerhen a buſhcl] and a halfeof Wheaz for | - 
| e8&hy man ina Whedchartow, which hee'may. eaſily drive, Then forthe 
Deiny-Camon, lozdingrhem with 184, of powder for cack Shor, will for 
| thes00 Shottumount ro' xo8oot. ruery man Crying 804.inabagge, will 
dire 155 men. 
And tofthe 600 Demy. C aluering, allowing each Shott 81. of powder, 
will come to'4300 7. each man catying 80 /. 60 men will trauſport the 
fame. 
->And forthe 900 Shor, for the 6 Field Peeces;, allowing 54; for cdch Shot 
iz powder, that will amount vnte 45004. whichat 664. for cach that to 
carie, /vwill route 56 men, & a Boy'to caric the odde 20 k:04 powder ouer- 
plub;" awhictvwwill 2mount aknoſt vnro 180 barrells of powder, each barrcll 
nifg'1 12 /; nete;- 
-?And for the Furniture” of the Peeces, the Figure 5 «, ſhewcth the mas- 
nefof drawingthem by; lines or raves.<qually deuided,, according to the 
ctraber of atenthat arcta triw them, iſo:thatthe Demy-Cannon with her 
Cariage, waighing 560608. reckoning607. forcuery manto draw, ig will 
then Fequire x00 men, and ſo the ſixc, fixe hundred men, 
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| The 4 Dcmy-Culvering Cariage, andall waighing about :400 /. will re- 
| quire 40 men, todraw each of them, ſo 160 men will at 60/. tor cach man 
»| ſcrue to draw them. 
{ The 6 Field Pceces with their Cariages, waighing about 2400 /.a Peece, 
| will each of them require 30 men, ſo the 6 will bedrawne by 180 men,cach 
\ man drawing 601. 

Now foraſmuch as there may be cauſe often te diſmount and remount a 
\)Pccce by the way inthe iourney, it will therefore bee fit to haue ready the 
Gyndal or Winlas,and the Martinetor Gynae,& when they ate'to be drawn 
} vpany ſteepe hill ; then alſo the Copſtere Cable & Pullyes inthe 2 laſt Chap, 
| deſcribed, muſt alſo be caried,all which may be catied by 40 mea with eaſe: 
| ſo that for the Cariage and cranſporrarion of all theſe Amunitions in any 
| iourney (where Carrell are not to bee had) may bee caried and drawne by 

| 1675 menanda Boy withour any difficulvy. 

Ic may alſo be dewanded, becauſe in ſuch an expedition, that many other 
things will be needfull ro bee tranſported for the Ordnances vie : As Iron- 
| workes, Nayles, Crowes, Hooes, Fore-Cariages. Greaſe, and ſuch like : 

But ſeeing they may more eafily bee deuided amongſt che Labourers, there 
reſterh forthem no difficulty of tranſportation. And for the better draw- 
ing of the Ordnance for cach Fore-cariage, along Tranſome or Whiping- 
tree muſt be faſtned afore-it; as betweene A and Bis deſcribed, that the 3 
Ropes or Traces may bee placed cquidiſtantly, farre enough aſunder to a- 
\ uoyde trouble, and becauſe the Traces will be ſome of themtoo long, an 
other Travers or. Whiping-tree, or two may inthemidſt, or in conueni- 
;\ent-places be faltned to thoſe, or elſe other Traces rather may goe betweene 
'/Whiping-tree and Whiping-tree, to keepe the ſo long Traces from ſwaying, 
with too much trouble to ſtagger the men indrawing, and ſo hinder theic 
draughts, And three men behinde would be reedfull ro guide the Cariage 
inthe bendings and turnings of the way. Vponthe Traces alſo each man 
muſt haue a double Cord faſtaed to the Traces, which hee muſt put ouer his 
\ſhgulder Scarff-wile, and. laying his next hand+on the TraRt, hee may lo 
draw-with all aduanmtage,  - 

And for Horſc or Oxen, allowing each Horſe to draw 500 1. and cach 
draught Oxe 600 /. The ſame ray cafily be thereby found how many Cat- 
{tell yi/be requiſite to tranſport the aforcſaid, or any other aſſigned quanti- 

y of Munition for any journey. The manner of the Mannaging, whereof 
5 repreſented ihthe ſaid 5 Figure at 8. And the carying of the Short and 
wder in Wheclebarrowes and Bagges, isdeciphered ia the ſaid 5 Figure 
tY, Andlaftly, the deſcription of a Peece ready furniſhed for a 10umey, 
ith Cariage and Fere-cariage, Ladles, Spunge, Ramers,&c. is inthe ſame 
Figure repreſented at | 
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CnarP. LV. 


How many Priuiledges the Trayne of Artillerie haue more then 
ordinary in Marching and Lodging. | 


Sarnfyxy Firhappen that in Marching,mny other Cariage offer to ad- 
uf ©) {#5 nance core any of thoſe of rhe Traqnes Cinhers (except 
F & (Is the Treaſurers Cariage) then the Maſter of the Ordnance 
S7: | F283 hath power to command & compell the contrary by Pri- 
© uiledge, whereof theyenioy more then others, becauſe of 
= S the extraordinary Waight of the Ordnance and Short, and 
for that they hauc charge of the principall inſtrument of che Warres, and 
therefore hath the firft Ranke, without contradiion,and ought to have the 
beſt Quarter and Lodging, and to be firſt ſetled therein. Andin Marchin a 
Champion they of the Trayne of Artillery , are ro match' more cloſeahd 
ſhort; ren dothithe Vant or Reire betweene which two and the Barellion, 
they are alwayes ranged or placed, as may appeare in the 6'Figureat ©, And 
the Generall or Maſter of the Ordnance, is to haue care that his Trayne bee 
timely lodged;to haverime to prouide all commadities necdfull. Andif it 
were poſſible rhat they may beſo lodged, as to diſcover the whole 'Cham- 
pion abour them., whereof theſe advantages would ariſe : Firſt, that they 
may diſcouer all approaches : ſecondly , that the Campe may bee the 
betrer defended thereby. And thirely, the Enemie aduancingto gine an al- 
ſfaukt to the Campe, they may by them che berrer be repulſed. But for their 
Lodging, the order repreſented in the faid 6 figure at #, it inuſtbe obſerued. 
Firſt, tat betweene the Retrenchments made with certaite Chaines of the 
Munitton, and with theempty Cariagesand Fore-cariages, they may bce 
encloſed, ſo that there may'beroome and ſpace, tharthe Footemen appoin- 
red for their guard and defence , may if neede be $kirmiſh, which forthe 
purpoſe, hold tlic places rhertin marked 4 B C D ,hauing 25 paces breadth at 
rheleaft. Andſccondly, that the Peeces of Aduice, whereof there arc al- 
wayes 3 org, regarding all the wayes of the Enemies Auenewes, which are 
erer ready charged andfitred in allthings. And laftly, thatthe Cariages of 
powder bt lodeed it the middle, asabour rhe centre or midſt of theather 
Cariages, as you may ſec by the letters FG HI, WY007 7A 
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Shewing how to waigha Peece of Ordnance, or a Ship ſunke vnder 
water, and the proportions of all Mettalls and Ordinary 
ſtone, What, or bow much they will waigh in the 
Ayre, and how much m 
the water. 


| M@ #«cI} T being a certaine thing , that whatſoeuer is heavier 
od an = FA then ſo much water, as the body of the matrer thruſterh 

47508 '# out of the place will finke, and being lighter then ſo 

£7 XM much water will ſwim, as Nicholas T «rtazlia hath not 

ED * only well collected fro the learned Archimedes, but alſo - 
i 7 calculated not onely rhe proportions of all the ordina- 

| ric ſorrs of Stones and Metralls, whether in Ayre or 

Warer,according as they poyze in both; And alſo no- 

fably expreſſed their ſurrounded accidents, in his Treatiſe intituled by him 

Nows Scientia, wherein he deliuereth as followeth. Namely, that ordinary 

Free flone , waighing 93 7. in the Ayre, will waigh bur 48 4, in the water, 
which is ncereas 2 is to 1 betweene the Free ſtone and water. 

Andthat Marble ſtone that waigheth 7 /. in the Ayre, will waigh but 5 /, 
in the water, which is neere 7 to two, betweene the Marble and the water, 

And Iron and Tinne that in the Ayre waigheth 194, will waigh 16 /, in 
the Water : ſo Iron or Tinne isto water, as 19iSt0O 3, 

And Braſle waighing in the Ayre 657, will in Water waigh bur 55 /, and 
ſo Brafic is to water, as 65 tO 10, 

And Lead and Siluer waighing in Ayre 301, will waigh in Water but 
27 1, ſo Lcad and Siluer are to water,as 10tO 1, 

And laſtly, Gold in Ayre being 17 4. waight,will inthe Water waigh 16/. 
lo Gold isto Wateras 17to 1. 

And inthe firſt declaration of his ſaid Booke, he ſheweth how by a Con- 
caue Globe of Glaſſe, hauing a hole to pur 1n a mans head vnder it, being 
ſet in a Frame of Tymber inthe forme of the Frame ofan Houreglaſle, with 
a Winlas, Rope, and waight thezeat to fink. A man entered intothat Frame, 
tothe bottome of the Sea, or other deepe water, his head being within the 
ſaid Cencaue, Glafſe, Globe (whercin he may doth ſee and breath , being 
no water can enter into the ſame.) And when he will againerife tothe top 
or ſurface of the water, vnwinding the Rope (being long enough)the frame 
and his budy in it, will in like manner mount vp as hee pleaſeth : and the 
waight remaining at the bottome ofthe water, and the Rope going through 
the ome of the Frame, it will guide it to goe vp vpright. 

And ia his ſecond declaration thereof, he ſetteth downethe principall im- 
pediments, that vſually hinder inthe waighing of a Shippe, or other heauic 
thing ſunke vnder water. 

Firſt, if it be docked,or haue made his bed,or impreſſion atthe bottome. 
S 2 Secondly, 
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Secondly, if it be filled or coucred with Sand or Oaze, ſothat ſufficient 
Ropes cannot be faſtned thereunto to ling the ſame. 

Thirdly, how to get the thing ſubke, to ſepetare it {c]Ife from the bottome 
of the water, where Ayre cannot come berweene, which will be harder to 
cauſe ſuchſeperation, ii muddy, oazy, or fandy ground, cheningrauclly or + 
ſtony rocky-bottomes z yea; and with more difficulty ro,. in very deepe then 
in ſhallower waters. 

Andlaſtly , that itis harder to waigh things that haue'beene long, then 
ſuch as are but newly ſunke, becauſe it and rhe bottome will bee ſo toyned 
and cloſed together, that to ſeperate them, Nature refuſing to let vacuity ro 
come betweene them , they at the firſt will bee found loatn ro depart, But 
having faſtned Ropes to fling the ſunkenthing , either by his helpe ſunke in 
the ſaid Frame, or elſe by the meanes herc inthis 14 figureat # repreſented, 
which may beconceiuved,a man enteredinto a caſe of leather made ſo thight, 
thatno water can ſoake in, and with a payre of glaſke Spetactes falt ſer, and 
cemented cloſe , with a pype of leather boyced'by bladders blowne, atthe 
brim or topof the water, whilſt he faſtens the Ropes below. Then 2, 3, or 
4 veſlells being ankered ouertheplace, and firmely faſtned together with 
Timber beames, the {linging Ropes allo faſtned ro a mayne 'I'ymber be- 
tweenethe veſlels, being deepe loadedat the firlt, faſtne:! of the ſaid ſlinging 
Ropes, and after the veſſells being vnloaded and lightned, will bee more 
boyant, and waigh ro their power : Orelſc if the {linging Ropes bce faſt- 
nedtotheirſtems (they being loadzd forward) and afterwards rhe loading 
remoued aft, towards the ſterne of the veſſels, they will then waigh all their 
Force : And where the water heightens much, it Ropes be faltned at low- 
water, at high water, they will haue boycd the ſunke thing, or done their 
moſt force and helpethey could. 
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Laſtly, alſo if 4 Veſlells bee faſtned , ſothat a ſquare ſpace be betweene, 
and one or two of Archimedes cndlefle Scrues called 7 ripaſtons, here ina 
ligely figure, repreſented with whiclr, hce ſaid hee weuld moue the world 
outof his place, if he had a firme foundation to plant his Z:ginvpon Datum 

ondus datis viribus mouere : There will be thereforeno doubt, but induftry 
and diligence ioyned, will produce the wiſhed effe&': and fo knowing the 
lading or waight of the Ordnance inthe Ayre, as cach thing would waigh 
in a-payreof Ballance, the matter being Metraline, then T artaz his true pro- 
portions will helpe, or if other gooes,' then induſtry will ſoone finde how 
much all will waigh in water, which let ſuffice atthistime, 


Cnay. LVIL. 


How Moulds, and Formars, and ( artredges are to be made vpon 
thrm, to Load and Charge any Peece of Ordnance, 
Without any Ladle. 


) withouta Ladle : Now I will ſhew how to make Cartredges 
& ready forall Peeces, wherewith in time of ſeruice any Pecce 
"ry k will bee more ſpeedily and certainly loaded. Cartredzes arc 

> VL) cither to bee made with Canuas Fuſtian, or other linnen 

" * cloath,or withthicke ſtrong Paper,cſ{pecially of Paper Roy- 

all : which prepared, take the height of the bore of the Pecce, without the 
vent of the Shotr, and cut thecloath or paper of the breadth of three fach 
heights; anv in length,for the Cawnor 3,for the Caluering 4,and for the Saker 
Falcon, &c. 4, of the heights of their proper Bores, and leaving inthe midſt 
at the top and bottome one other ſuch height, at each place to make a couer 
and bortome for the Cartredge,cutting each fide and end, ſomewhar larger, 
thenthe ſtrit meaſures appointed for the ſowing or glewing of the ſeames 
thereot, ſo much as will counteruaile the ſame, having alſo areſpeR foraug- 
menting and deminiſhing thoſe meaſures, as the powder ſhall bee better ox 
worſethen ordinary, and alſo abating with diſcretion, when as your Peeces 
ſhall be already heared in fight, leaſt e}ſc you endanger the breaking or ſplit- 
ting of your Peece. Hauing reſolued then for what fort of Ordnance your 
Carrrcdges areto ſcrue, you are accordingly to hauc a Modell or Former 
of woodcurned of the height ofthe Shot, and of a conuenient length, longer 
then the Cartredgeisto be. Thenif you make them of Canuas, halfe a dya- 
metre 1s to be allowed more inbreadth for the ſeames : bur if they be made 
of Royall paper, then hauing lapped it once about the Former, leaue about 
: inch ſurpluſſage more then will compaſſe it, which with Starch, Paſte, or 
mouth Glew , cloſe about the ſaid Former, hauing ſome part of the ſame 


> Auing already ſhewed how to loade any Peece with, and 


ſubſtance, fitred ypon the end of the Former ; firſt for a bottome,which muſt ' 


alſo be paſted or glewed cloſe, and faſt to the fide of the Carrredee, ſo that 
being dry , it may hold the Powder faſt , and ſure from ſpilling. And you 
S 3 mu 


128 


— 
——_— 


Te — — —— 


T he Praftiſe of Artillerie, 


muſtremember firſttotallow the ſaid Former, ſo that the Cartredge being ſo 
moulded thereon, it may be eafily and without tearing, ſlipped off againe, 
A patterne for theſe Cartredges is here in this 20 figure repreſented. Now 
hauing ſhewed how the Cartredges areto be proportioned and made, it reſt- 
eth alſo to ſhew how a peece of Ordnanceis to be loaded with them, where. 
in we are onely to conſider, that if the Peece be Chamber-bored, it muſt be 
layde ina Scaffera, or Semicircle, or Cillinder of wood, of the thickneſſe 
of the 07/0w, or differentthickneſſe, or height of the Mettall betweene the 
Chamber and Chaſe, or clſe the Cartredge will be hardly gotten into the 
Chamber. Alſo if the Peece were Taper-bored as the Drakes, and ſome an. 
cient Cannons arc, then the Mould , muſt accordingly be made to eaper for 
the making of Cartredges for her, and her Ladle muſt alſo be cur tapering. 
like, the figure repreſerited at 7 in the laſt figure bur one, but if the Peecc be 
equall bored, and the Cartredge made of Paper, then there is no more 
tro doe, but to put the Cerrredge into the mouth of the Peece, and with the 
Rammer-head, ro put it home, to the bottome of the bore ofthe Peece, 
with two or three caſie ſtroakes : and then with a ſharpe three ſquared Pry- 
ming Iron, to cut and pryme the Cartredge, that the Powder prymed at 
the zoxcb-hole, may giucfire to the quick powder thereby.[n all other things 
for wadding before and after the Shot, and ramming homethe Shor, you are 
ro performe the vſuall manner taught in his proper place. 


Crare. LVIIL, 


The names of the princip.ll members, and parts of a peece of 
Ordnance, as they are to be called 
and knowne by, 


&= He names, kindes, and forts of each Peece of Ordnance, with 
&=<! their differences, waight, meaſures, and in their fortificati- 


Nallneedes not here be repeated, But in regard the moſt of them 

[all haue ſpeciall parts common, and of like names, I will ſpeake 

a word or twothercof,and ſo proccede to themanner of ma- 

king and proportions, belonging to the Cariaze of each particular Peece, as 
in the next Chapter will appeare. The whole peece together, or as much 
thereof as is matter of Mcttall, may by the 2 definition of my Booke of the 
Arrof Artillery, be called the body of the Peece, The hoilow Concaue, 
Cillinder, or Bore of the Pecce, may be called the Soule, by the firſt of the 
ſame. The wholelcngth of her ſhaft or Colume, is the Chaſe, So much of 
her bore as containeth the Powder and Shotr, is the Chamber, or Charged 
Cillinder, and the reſt of the ſame is called her Guide or vacant Crllinder. 
The two ſpindles or eminencies that come out about the midſt of her chaſe, 
whereuponſhe (in her Cariage) is mounted or imbaſled, are called her Tr»- 


*cons. The moſt afterward pummellat her breech, is called the gn 
| The 
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The Practiſe of Artillerie. 


Thelirtle hole neere the breech, whereby ſhe is prymed and fired. before 
her diſcharge, is her 7 #acb-bole, All rhe Merrallbehinde the Touch-hole is 
the Breech, The greatcſt and moſt eminent Ring or Circle of Mectall a: the 
Breech, is the Buſe rivg. The next Circle or Ringbetore berweene the Trus 
nioas and the Touch-hole,isthe Reinforc'd ring :the Circle or Ring next be+ 
fore che Trunions, is the Trwvien ring. And the (Circle which 1s formoſt, 
and moſt ranke and eminent at her Mouth, is her MHuzz/ec ri#e, Lattly, the 
Ring betwcene the Trunion Ring and the Muzzle, is called the Corniſh re, 
2nd the part of the Chaſe of her ſhaft contayned betweene the Cormſh and 
Muzzle, is called her Neck. And all the Rings, Circles, and eminencics-at * 
her Mouth, are called the Freize,taking theſe names fro P:/ers or Columes, 

which ſomewhat repreſent the Chaſe of Ordnance: being in torme of tHe 

Scopus, of a Piller or Colume ſo neerely, that they take the names of ſome 

ſuch parc of Pillers, as they neerely repreſent. we 


CuaP. LIX. 


. ». Of the making Proportions and Mcaſwres of enery part of a | 
Feld Cariage for any vſuall Peece of | 
| Orinance aſs1ened. 


9 T being moſt certamly a matter of great importance for ſer- 
& uice , to haue the Cariages of all the Ordnance, with- rhejr In! 
MA Wheeles, Axtrees, and thert Furnitures tobe ſtrong; well pro- 
AY portioned, and neat, and gracefully wiought , ſo as the Peree 
2D><QU inoumted therembe eucry way ſo duly fieted, as that in rhe diſ- 

charge of her Shor, nor in her Reuerſc fhe may not remoue from the Angle 

wherein ſhee was direted. Wee haue thought good here to ſhewthe due 

meaſures and ptoportions for all Field Cariages, both by figures repreſen- 

ted inthe 19 figure at #, and alſoby rnles and diſcourſe as followerh. Biit 

firſt, a word or two of the reafons and different opinions of ſome of che beſt 

moderne Authors, that haye written of this ſubic&. Lonzs Collado affirmerh, 

that tong Capiages arebarerthen ſhort : firſt for their more agillity in re- 

verfing : ſecondly, for the much 1cfſe ſhaking of the Cariage, Axtrees wheels 

and Plar-farmi, ſaying that Ordnance mounted vpen ſhort Careats tris few 

times diſcharging thec1 , thake them vrterly ruinous and viiteruncegble by | 
their paſſions'im'renerſe, For Alexander Bianco commendetl the ſhort ra- : 
ther then the long Carrages - firſt, becavſe they then requitefefſeroomers | 
reuerſe in, and that being loaded, they are ſooner brought againeto their ' 

place of ſeruice : And laſtly, that a Pecce ſhooteth furrher, being mounred 
Vpon a ſhort, then it would doevpon a long Cariage. Both being moderated | 
ſpeake reaſon , as Peeces are yet accommodated : but becauſe I know that | 
any Peece of Ordnance may without any inconvenience be fo fitted, rhar it | 
with a ſhort Cariage, it ſhall leſſe ſhake the Cariage and Plat-forme, ſhoote 


further, and reuerſe lefle by farre then in theſe as now they are fitted will do. 
There- 
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Therefore although I with Bianco approue of ſhort Cariages, were they fir. 
ted for them,and with Colads as they are yet fitted: yet I will here ſhew the 
meaſures and proportions of late vicd, of the beſt Cariage-makers, ang 
are made according to the diretions of the moſt experienced Gunner, 
which although it be moſt particularly appropriated to the Cannon, yet with 
the deſtintions following it may well leadetothe proportionall , making 
and meaſure of a good Ceriage, far any viuall pecce of Artillary whatſocuer 
as followeth. The ſides and Cheekes called Limbers, ought to be of Elme of 
other Planke. that is not apt to ſplit and cleaue, which for the Canzex muſt 
be once and*, and forthe Culuering and ſmaller Peeces once and * the 


_ the length ofthe Peece, and for each uf them, they muſt be one dyametre 


of the proper bore ofthe Peeceinthickneſſe and in breadth, at the head of 
the Cariaze, itmuſt be 4 dyametres , at the firſt bending 3, and ar the tayle, 
2 dyametres of the bore or height of the Pecce, 

The Tranſomesareto bein breadth 1 Calibre, and | of the bore, and in 
thicknes one Calibre, except the #4y/e rranſomes, & coyne, which muſt be 2 
Calibres broad, and 5 long,whereof * Calibre may beler with a mortis into 
the checks at each end,and it muſt hauea bar of iron paſſe through the mid(t 
therecffrom fide to fide, with a hole forthe Pintle of the Fore Cariageto 
enter into ; on either fide ofthis tranſome there muſt paſſe an yron bolt from 
oneſide to the other , withan yron or roſe on each our fide, to hold them 
firme together, 

The next Tranſom forwards is the Coyue Tranſom, which muſt be 4 Cali. 
bresin length, that is 3 Calibres betweene the Cheekes, and ; ofa Calibre, let 
in atcachend into the cheeke, ypon this the breech of the Pecce is to reſt 
his bed and coynes. 

The next forwards is called the bed Tranſors, becauſe the fore-part of the 
bed reſteth thereupon, and the backer part of it reſteth vpon the coyxc 
trazſomw This is alſ@ 4 Calibres in length , but; Calibreat cach end is like- 
wiſc let into the cheeke necre to the Axtree, ſo 3 whole Calibres thercof 
will be 1cft diſcouered betweene the cheekes. 

T he formolſt is called the head T ranſom or fore-T ranſom, which is 3 Cali- 
bres, and ; in length, with {at each end alſoler into the cheeke, and ſo lea- 
ueth 2 Calibres, and 4 diſcouered betweene the fices. 

Through each of theſc Tranſom; there mult paſſe an yron bolt(at the leaſt, 
for the greater ſort of Peeces)from fide to fide: By meancs of theſe 4 Tran- 
ſomes all the Cariage is locked faſt, as into one entire body, and is plated and 
bound 2 Y # y with yron, that theioynts open not with the ychemencie of 
the reverſe. And thus isthe Cariage in his perfeRion, ſo that if it were armed 
with his Axiree and Wheeles, the Peece might be thereon mounted , aud 
ready to doc {.ruice. 
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Cruaye. LX 


Of the Wheeles and Axtree for ( ariages 
for Ordnance, 


B He Wheels ſhould bee in height about 3 the length of 
the Pecce, but inthat conſideration mult be had of the 
height of the Parapet where they are to ſerue. Andfor 
>< the 'Saker, Falcon, and ſmaller Gunnes , the height of 
"a, \ their Wheeles muſt needes exceede that proportion, 
g= namcly by :; for the Saker and Minion.and by : for the 
\£ Falcon and Falconet,and by r quarter for the baſe. The 
Fellowes or Circles of Timber-worke , muſt bee in 
kngth 4 dyametres :z of the bore, whereof there muſt bee 6 to make the 
rhole circumference, and each ofthem one dyametre in breadth, and one 
nthickneſſe: For the greater Peecces, they arc to be ſhod with yron ſtrakes, 
-aiped and naylcd with 2 or 3 Rankes of great head Nayles, as inthe figure 
gat 2 isrepreſented, | 
The Naue or head is to be in thickneſſe 3 dyametres,and in length 3 and 
ne halfe, armed with Circles or Hoopes of Iron, and faſtaed with ſtayes of 
ron, that they ſtirre not from their places, nor goe round ypon the Timber 
ofthe Naue, The ſpoakes or Rayes are to be 1n length 3 dyametres, namely 
þ:hat being ler into the Naue one halfe , and intothe Fellowes one halte, 
here may bee 2 dyametres dilcouered betweene the Naue and the Fel- 
ws. There mult be 12 of theſe Spoakes in eacn wheele, 'cach one quarter 
f2dyametre ſquare. The Axtree muſt be x dyametres 2 in thicknes. The 
Armes rhereof ſhall be in the thickeſt place one dyametre, and at the ends 
ltdercof: ofa dyametrre in thickneſſe. And at the place where it picrceth the 
lymbers or fides of the Cariage, it muſt be x and a quarter in breadth, and 
1:in height. As by the figure 19 g may appeare, whetcin alſo the places 
therethe Mortis for the Tranſomes, Axis, and Trunions, are marked with 
1BCDEF., 
And for further explanation of that which hath beene already (aid, I will 
tere ſer downe the particular proportions vſcd therein forthe whole Culue- 
2. wherein the meaſures for the reſt may the better be vnderſtood : Firſt, 
br the Calaerixg, the Cariage ſhall be once and a halfe of the length of the 
ece,ſo that if the Peece be 32 dyametres,the Cariage ſhalbe 48 in length, 
nd the Wheeles 11 dyametres high. The Nauec 4 high and 5 in length,the 
hoakes 4 beſides the one halfe lctin at each end. The Fellowes two. and 
lie Arming one. The Axis ſhall be in length 13 dyametres *, andat the cut- 
nz of the Cariage therewith ro bee 2-in breadth, and 2 in thickneſſe, The 
limber Planks or ſides of the Cariage muſt be 4 arid a halfe, or 5 dyamerres 
road, one thicke, ar the Trunions 4, and at the Tayle 2 and a halfez the 
ll may be conceived in the former figure 19, made for the Cannon, 
Now to make the Cariage for the Demi-Cannon or Demy-Culuering, 
ou may add to their former proportions "ng0 that inſtead of one OT 
ct 
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ThePrattiſe of Artillerte. 
ler 2; bey placed, which proportion ſhouldbe conſtantly held inall the meg 


ſures propounded. 

* Thelike may be ſaid for the Saker and Minion, in ſteadof one take {*,an 
for the Falcon for one take 7, and for the Baſe, 8c. in ſtead of 1 rake **, And 
ſo theſe meaſures being neceſſarily added, may ſuffice, as well for gracetul 


ſhew. as vſefull ſeruice. 


CHnaye, L XI. 


Of the making of Candleflicks and Blinds, and of great Sauſſons 
and little Sauſſons, and little Saucigdes, and of the in- 
uentor and ſeruice of them firſt vſedat Oftend. 

For hiding of Ordnance and men behind 
them, and to fill watered Dykes to ap- 
proach a Breach. 


FF D He Candleſticks are made in the forme deſcribed in the nc 
= figure 15 at y, andare of ſuch height , as being cloathed witl 


> A >< Blinds, of Canuas, Sedge, or ſuch like light t9ings, they ma 
& Ba x behind them coucr and hide thoſe thatworke 1n the T renches, 0 
A & B& labour in Batteries, hauing the one Poynt or Piramis diſtant tid 
the Other in ſuch ſort,that 202 Saucidges,or more,or Bauins,or bundles 0 
Sedge, may be placed betweene them one by another, but of what wood i 
ſhall be beſt, is not fit to appoint, ſecing that if it be good, and found, art 
light with all, to tranſport with them, ready cloathed from place to place. 

Theſc Candleſticks are very neceſſary to make Blinds of proofe, as wer 
ſcene at the Sicge of 0/tend in Buckuoy his Ramparts , where his double ani 
great Saucedges were not alone able to couer the Fabrick. 

They may alſo ſerue in overtures of T rexches, or in paſſing ouer Dykes, 
was practiſed at Rhinberg in the Spaniſh quarter. T hey being by cxperien 
found to be fingular good , eſpecially in myrie places, in which reueſti 
them with Faggots, and ſetting them accordingly, men may paſſe by witt 
out any danger. fi 


As for the Bliads, although their inuentor be not kngwne,it beiag an old 
deuice, yetare they of fingular ve, 'to couer tor a-while, and to hide ou 
workes from the Enemies fights. They are reprelenred inthe next 15 figu 
alſoat 8: For them cerrgine Stakes are pitched in the ground mans heig 
as biggeas a mans legge, in number,according to.the diſtance, as rhe cout 
ture that is to be made requireth. being placed 4 or 5 ſoote one diſtant trc 
another, enrcrlacing them with the longeſt bowes can be gotren, bind 
chem cloſe together, By meanes whereof, in one halfeday haife'a Chat 
on may as it were be ſo conered., andiallthe Labovurers therein hidden t 
Wascxperienced at Offtexd, and inthe Ifle of Bomwef - beſides, tthatth 
lo trrue yery commodiouſly'for couertures of Barterics, and very by 
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dioully (tor water- works) Saxcedges were firſt made ſmall, inuented by one 
Adrian Heranſon,one wel experienced in making of Dikes and #afs,and ſuch 
Jefenccs avainſt Water , who both made alſo Field Sawſedzes , which are 
ingular to breake the violence of ftreames of Water, to ſtrengthen Dykes, 
make Walls, and other ſuch like buſineſſes. After which , one Chriſtopher 
Proper genius perceiuing, that many Sawſedges ioyned faſt together, would 
make a great Suſedz1on, but ro little profit , becauſe the excefliue bigneſſe 
thcreot would not yceld them mceanes to moue tt, vntillthe Count de Buguoy 

divided 1t, and thereof made 2 Saſedzeons betrer tobe mannaged, whereupon 

they were afrerwards viced ro reueſt Candleſticks as wee ſaid before, They 


were firſt made 46 toore long, and 15 foor dyamerre,bur were after brought / 


to 23 foote long , and 12 foote eucr-filled within with earth, and if to finke 
with fenes, and indiuers places, as 3 at leaſt bound firmely together with 
yron Hoopes, and rowled to the places of vic and ſeruice, or elſe with two 
Pyles or Anchors, Hawſers, and Blocks or Pullyes drawnethither by men 
behinde them, as in the ſaid 15 figure at is repreſented to the eye 3 where- 
by an approach may bc much the more ſafely expedited, 


Cnay. LXIL 


How to plant Peeces of Ordnance in ſecret Batteries, and in double 
Batteries, ſo that they may net eaſily be diſmounted 
by ( ounter Battermgs, 


>5 F the Peeces appointed to make a B«#terie, beplanted 
> vpon a plat-forme that deſcendeth behind, that in their 
Uy þ3) 1cucrſes they may goe vnder the vawmure of the 7 ro- 
- | ier, the T romters being vaulted, as in the Caſlamattes 
SAMMY ER ar the i57, and 158 figures of Mar'sis is repreſented, 
I'D they mult by ſtreogth and by Tackles bee brought 
& Bd). vp againe aboue the vawrmure of the Trowier , and 
the ayme to bee readily raken before the Tronier be 
opened, and firegiuen immediatly after the inſtant of opening it : So will 
they in their Reaerſes be againe got vnder the vawmure, and bee free from 
diſmounting, ſolong as the Furnace mouth & Vawmurc is able to keepe from 
the ruine of Countetr-batteris, | 
| Thereisalſo a meanestoſaue Peeces from being diſmounted, namely by 
| ſuch double defences as are repreſented in the 22 figure 2, with ſuch Barele- 
| ments Or Loopes as are there vaderneath repreſcnted, then onely obſeruing 
that they be of cquall wideneſſe, both betore and next the Pecce, and to 
make them equally deepe enough, ſo as the right line that may diſcouer the 
Enemies Peeces, lye-right through cach Loope one, then ro foote more 
backward or forward, make ſuch anorher Batterie : As the ſaid figure will 


ſufficiently demonſtrate, ſo by thoſe two ſcuerall Loopes the Peeces will be 
T[2 {o 


—  - — 


h— 


Cnaye. LXIIIL. 


Hywp to plant Ordnance, Whereas th: Rampart is tos ſhallow 
for their Reverſe, and Where earth 
| is wanting. 
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ged thereon, and alſoplay and reverſe freely , remembring that thereon a 
Peece will more reuerſe vpon this being leuell, then vpon a Plat-forme that 
riſcth behinde, and will therefore without ſufficient roome and care, cndan- 
ger the Pceceby her falling from aloteto the ground. 
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Cruare. LXIIILT. 


How to make a Battery with Peeces enterred. 


2428 His manner of Batterie hath long beene yſed both in 72ely and 
AS Hsn24ria, whereof the delineation following is a ſufficientillu- 
LL tration, yer a word or two thereof: Firſt, yourmiay marke our 
T as much place vponthe fide of ſome Hill or Mount neere, and 
raiſed of ſiifficient height, as will ſuffice ro recejue your Ordnance , ſothat 
they may cach ſtand 20 foote diſtant from one another. And then by the 
ayde of Pyoners & other Workmen,make a Dyke deepe 11 foot,defenſible ſuf- 
ficiently,be it forwards,artificially,or naturally,by rhicknes. from the bank 
or out-fide of the hill, ro the inſide thereof, and ſo broad, as that people may 
pafſe behind the Ordnance, when they haue reverſed. And when you haue 
made Plat-formes, open ? rowers or Loopes through the earth of the fide 
of the hill, ſo bigh, broad, and deepe, as you would haue them, which is a 
way ſo ſure, that the Towne walls cannot any way hinder youtherein,e(pe- 
cially if it be ina narurall firme mould of E4rth, it rhe blowing of the Pee- 
ces cauſe any of the earth within the Trexier to fall , a long Colerake will 
ſoone draw out the ſame, and you may alſo line it with Watlings, 


CuA?P, 


we Oraſmuch as ſuch neceſlities may often happen, it will 
7 not bee amiſle to ſhew how ro ſupply the ſame when 
neede ſhall be : Firſt, for cach Peece rake 6 Trees, high 
Z cnovgh, ſtrong, and ſtraight ; it 6benot ſufficient, take 
> 901 more forcach Peece, which driuen deepe enough 

7* intothe ground to hold them firme, and making each 
S772 of them ſtrong to carrie their burthens with Braces, 
Ioyces and Plankes, making thereon a Plat-forme 20 
foote long, and of ſufficient breadth , that the Peeces may both be manna- 
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The Prattiſe of Artillerie. 


Cnare. LXV. 


How wanting all other meanes, to make a Batterie 


by IWoolſackes. 


«\ Here none other but grauelly earthis robe had, thereto 
| [4 auoyde the ſhotcering, that the Enemies Ordnance may 

A make by the ſtones,to endanger tue Camp, Woollacks, 
pP may make the Sholders and T ron/ers in ſuch manner,as 
d his figure 11 is repreſented. This is no new inuention, 
for it hath long beene vſed by divers Nations ; now it 
J were neceſſary thattheſe Sacks were 17 feote long, and 
7 footethick : And to refiſt the Cannon, there ſhould 
be three in breadth to make the Shoulders or Parapets of the Trewers , and 
for the Demy-Cannon 2 and a halfe : And itis to bee vnderſtood, that the 
rwo ourmoſt of the three Sacks, muſt be ſomewhat ſhorterthen that within, 
ro giue ſufficient overture for the 7r99ers without, that the blowing of the 
Peecesendamage them not, vpon the ſaid ouertpre 1 or 2 Woolſacks ſhould 
alſo be laydero ſerue in place of Blinds, for the traverſing and mannaging 
themthe more ſafely : if by chance the Sacks doc any where take fire,there 
moſt be water and carth ready toquench theſame and to faſtentheſe Wood- 


ſacks, they muſt be Pyled with Pyles driven into ground, all firmely bound 


rogerher. Alſo ifother Ordnancethen the Carwoxor Demre, there muſt be 
as many more Sackesof Wooll for ſhoulder defences, as that all the Pec-: 
ces may bee well couered : as the vndermoſt of the 1x figure next mani: 


feſteth. 
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Cnay LEVEL 


How to place great Ordnance, both to diſmeunt the Enemies 
Artillerie, as alſo how to make a Batterie 6n the 
Curtin ef the Place, and When. 


> Lthough it hath beene a receiued opinion, that ſuch 
dT Peeces asdoc lye high on the walls,are in leffe danger, 
©) 2nd have more advantage rhenſuch.as are:alowe inthe 
{I Champion plane, becauſe thoſe aloft may more cafily 

> )) diſcouer thoſe alowe then the contrary. Yeritisfound 
N=] otherwiſe by experience, as inthe 9 figure is ſeen, wher 
p52 the Peeccs alowe , playing alwayes: vnderthe Pecces, 
alofr, doe and may well emboerch them, or elſe nor faile 


tocloy their Plat-formes, or beate their Cariages Wheeles.and 'Axctrrees, 
and ſo conſequently makethem vnſcruiceable, beſidesthar ifthey rake them 
T 3 vnder- 


( 1 44ers ©: 48 $14 " Mev afrer happen, & wil 
 bre arerite tb hen bt ow i luppiy the lene when 

ere @ 2il be bt? fore cart Prev wht ! ror. 

croup!: from? an hr aol it & be not lulhs int, 

g 01 more for cach Pr ocr, which driven derepe enough 

atothe ground to hold them 1: me, and making cach 

ot them ſtrong to carrie thei: burthers with Braces, 


foote long, and of ſufhcicnt breadrh , that the Peeces may both be manag- 
ged thereon, and allo play and reverſe freely , remcmbring that thereon a 
Peece will morc reuerſe ypon this being leuell, then vpon a Plat- forme that 
riſcth behande, and will therefore without tufficient roome and care, cndan- 
ger the Pcece by her falling from alot to the ground. 
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Cuare, LXINE 


Flow to make a Batter) W 1th Peeces enterred. 


His mannier of Batterie hath long beene vſed both in 1rely and 
Hunearia, whereof the delineation following is a ſufficientilin- 
* ſtration, yer a word or two thereof : Firſt, youmay marke our 

as much place vpon the ſide of ſome Hill or: Mount necre, and 
raiſed of ſufficient height, as will ſuffice ro receiue your Ordnance , ſothat 
they may cach ſtand 20 foote diſtant from{one another. And then by the 
ayde of Pyoners & other Workmen,make a Dyke deepe 11 foot,defenfible ſuf- 
ficiently, be it forwards,artificially,or naturally,by rhicknes from the bank 
or out-fide of thc hill, ro the irfide thereof, and ſo broad, as thar people may 
paſſe behind the Ordnance, when they haue reuerſed. And when you haue 
made Plat-formes, open / rewiers or Loopes through the ear4h of the fide 
of the hill, ſo bigh, broad, and deepe, as you would haue them, which is a 
way ſo ſure, that the Towne walls cannot any way hinder youtherein,e(pe- 
cially if it be ina narurall firme mould of Erik, it rhe blowing of the Pee. 
ces cauſe any of the earth within the Trexiey to fall , along Colerake will 
ſoone draw our the ſame, and you may alfo line it with Watlings, 
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loyces ar Plankes, mak ing therton 2 Plat - forme 20 | 
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ſo ſurely defended and hidden, that rhe Enemie ſhall very hardly diſcouer 
chem, much lefſe ſhoore lo preciſely, as ro dimoynt them through both. 
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Huw to plant Ordnance, Whereas th- Ramp wt 15 tos ſhallow 
for their Reverſe, and where earth 


T Wanting. 


CE Oraſmuch as ſuch neccſlities may often happen, it will 
& not bee amiſlc ro ſhew how ro ſupply the ſame when 
neede ſhall be : Firſt, for cach Peece take 6 Trees, high 
&=4 enough, ſtrong, and ſtraight ; it 6be not ſufficient, take 
I p=4 90r more forcach Peece, which driuen deepe enough 
intothe ground to hold them firma, and making each 
& of them ſtrong to carrie their burthens with Braces, 
Ioyces and Plankes, making thereon a Plat-forme 20 
foote long, and of ſufficient breadth , that the Pceces may both be manna- 
ged thereon, and alſo play and reverſe freely , remembring that thereon a 
Pecce will more reuerſe vpon this being leuell, then vpon a Plat-forme that 
riſcth behinde, and will therefore without ſufficient roome and care, cndan- 
ger the Pceceby her falling from alotrrto the ground. 
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CHAP. LX IHE 


How to make a Batter) W:th Peeces enterred. 


His manner of Batterie hath long beene vſed both in 1:4ly and 

Hunearia, whereof the delineation following is a ſufficient illu- 

* ſtration, yer a word or two thereof : Firſt, youmay marke our 

as much place vpon the ſide of ſome Hill or Mount neere, and s 

raiſed of ſufficient height, as will ſuffice ro reccjue your Ordnance , ſothat 

they may cach ſtand 20 foote diſtant from one another. And then by the 

ayde of Pyoners & other Workmen,make a Dyke deepe 11 foot,defenfible ſuf. Þ}z: 

ficiently,be it forwards,artificially,or naturally,by thicknes from the bank 

or out-{ide of the hill, ro the in.fide thereof, and ſo broad, as thar people may 

paſſe behind the Ordnance, when they haue reuerſed. And when you haue 

made Plat-formes, open  rowiers or Loopes through the ear#h of the fide 

of the hill, ſo bigh, broad, and deepe, as you would hauethem, which is a 

way ſo ſure, that the Towne walls cannot any way hinder youtherein,e(pe- 

cially if it be ina narurall firme mould of Earth, if the blowing of the Pee. 

— cescauſe any of the earth within the Trexier to fall , along Colcrake will 
\ foone draw out the ſame, and you may alfolinc ic with Watlings, 
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CuaSP.@aXV. 


How TWantiny all other meanes, to make 4 Batterie 
by Wol/ackes. 


Here none other but grauclly earth is robe had, thereto 
auoyde the ſhotcering, that the Enemies Ordnance may 
\ make by the ſtones,to endanger rue Camp, Woollſacks, 
may make the Sholders and Tronters in ſuch manner,as 
this figure 11 is repreſented. This is no new inuention, 
for it hath long bcene vied by divers Nations : now it 
y were neceſſary that theſe Sacks were 17 feote long, and 
7 footethick : And to reſiſt the Cannon, there ſhould 
be three in breadth to make rhe Shoulders or Parapets of the Tremers , and 
far the Demy-Cannon 2 and ahalte: And itis to bee vnderſtood, that the 
two ourmoſt of the three Sacks, muſt be ſomewhat ſhorterthen that within, 
to giue ſufficient overture for the T roniers without, that the blowing of the 
Peeces endamage them not, vpon the ſaid ouerture 1 or 2 Woolſacks ſhould 
alſo be laydeto ſerue in place of Blinds, for the trauerſing and mannaging 
themthe more ſafely : if by chance the Sacks doe any where take fire,there 
muſt be water and carth ready to quench the ſame, and to faſten theſe Woe!- 
ſacks, they muſt be Pyled with Pyles driuen into ground , all firmely bound 
rogerher. Alſo if other Ordnance then the Cannon or Demie, there muſt be 
as many more Sackesof Wooll for ſhoulder defences, as that all the Pec- 
ces may bee well couered : as the vndermoſt of the x 1 figure next mani- 


feſteth. 
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CHhar. LXVI. 


How to place great Ordnance, both to diſmount the Enemies 
Artillirie, as alſo how to make a Batterie on the 
Curtin of the Place, and When. 


Lthough it hath beene a receiued opinion, that ſuch 
Peeces asdoe lye high on the walls, are in leffe danger, 


and have more aduantage then ſuch as are alowe inthe 


> )) diſcouer thoſc alowe then the contrary. Yerit is found 
otherwiſe by experience, as in the 9 figure is ſecn, wher 
the Peeccs alowe , playing alwayes vnderthe Peeces, 
alofr, doe and may well cmbouch them, or elſe not faile 
tocloy their Plat-formes, or beate their Cariages Whecles and Axclrrees, 
and ſo conſequently make them vnſcruiceable, beficesthat ifthey rake them 
T 4 vnder- 


S Championplane, becauſe thoſe aloft may more cafily - 


1" 2 FR og ® 
4 vndemeath, thcy often diſmount thoſe alofr, whereas thoſe aloft cannor . 
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e of Artillerie. 


diſmount thoſe alow, for if a Shott ſhould light vpon the vpper part of the 
Metrall of a Peece lying vader it, ir will but gtance away with lictle danger 
of diſmounting, whereas if a Shorr light vader a Peece from alow, iteicher 
dangetcth thtedifmounting thereof, or clſe the tearing of ſome part of her 
Cariage or Wheeles. c 

Now for that the charge of making Batteries is great, it requireth good 
hugbandry ſhould be therein vied, and the coltaot vainely ſpent, for =—_ 
byawill acrew encouragement to the Enemic, and diſcourgſeit bots 

1eged is 


xy; Beſites, therein the Scyte and policion of the placebsfheptc 
confidered before ircan bereſolued, which is the beſt way 
beleaguerior place rhe Battery rhereunto : For a Placqqmay\ he 'al 
a are. row battered in another, anc ſometimes the a tries: 
-che! poyme-ob the Bulwarkes , and foametim ypor he Cut 
tins, cuer ayming at victory, the cnd ot the ize vndErtak®n. Tobat- 
ws err non NT , at the Bulwarks and Caugle- 
riaez is beſt, boing 2 But in a Towne hauing cloyed their 
Callkmars daduictences; the Currin is firreſt tobe battered; becauſe it re- 
movxecntrenchmenr,.and is of lefſe force in the T thereof. 


=- 


«} 


Demy-Culucrings to play vpon the Flankers and defences, as alſo to hinder 
the Sallyes of the beſieged,and diſcover and diſmount their Ordnance. The 
diſtance that a Batnory tl cither ſhould be made, ought nor to be aboue 120 
paces, or 150atthe moſt, or at 80 or go paces if poſſible, the lefſe the bet- 
ter, yea though it were at the edge of the Dyke, forthe neerer they are, the 
greater are their forces : ſo as the Ordnance may be couert, that the Gun- 
ners and Matrofles may. be without danger of Musket ſhore, which is beſt at 
80 or 100 paces, if you may.conueniently approach ſb necre. 

Take this by the way into remembrance for a norte; That a Cannon at 
120 paces, will pierce awall or Rampart nieanclyfertled 15 or 16 foote, and 
being well T_ mr TR but in — ground 200r 24 
foot deepe. Andthat a may being w ified;and duly and diſ- 
cieetly manriages, be diſcharged CR oneday. --- "oF ? (3 2 

- Notealſo.that a Cannon with oac ſhot made well and or 
matirethen 100;Hods of exryh can repaire : For one mari'Cariil 
Hodsof cartlvin an heure, the diſtance of x 30 ſteps, or nor mi 


T 


- you may nate that m_ can? aa wacoigefrs Os 
nens;” will raine moreghen 1500 Shot can doe, being.mgde outof 5 Cay 
nen Andieſſecan the Enemie re i Er RAT - 1 > ew. 
Shotwade cuery cight part of an houre ar 100 paces diſtance, will make as 
much ruincas't2. men, cafi keepe in repaitce. | 
bs But 


and 7Yowst were battered vpon the Bulwarkes,, and-Gore and Cam- 
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vnderneath, they often diſmount/thoſe alofr, whereas thoſe aloft cannor 
diſmount thoſe alow, for it 2 Short ſhould light vpon the vpper part of the 
Metrall of a Peece lying vnder it, it will bur glance away with little danger 
of diſmounting, whereas 1t a Shott light vnder a Peece from alow, it either 
dangercth thediſmounting thereof, or clle the tearing of ſome part of her 
Cariage or Whec les, 

Now for that the charge of making Batteries 1s great, it requireth good 
husbandry ſhould be therein vied, and the coltnor vainely ſpent, for there- 
by will acrew encouragement tothe Enemie, and dilſcouragement ro the 
party, Beſides, therein the Scyte and polirion of the place beſieged, is to be 
well conſidercd before ircan berelolued, which 1s the beſt way, either to 
beleaguer or place rhe Battery thereunto : Fora Place may be afſaulted 
in one place, and yet battercd in another, ans {omeriwes the Batteries are to 
be made vpon the poynt of the Bulwarkes, and ſometimes vpon the Cur- 
tins, ever ayming at victory, the end of the enterprize vndertaken. To bat- 
tcr a place well manned, as Forts and Caſtles , at the Bulwarks and Cauale- 
riaes is beſt, being places of defence : But in a Towne hauing cloyecd their 
Caſſamats and detences, the Currin is fitteſt to be battered , becauſe it re- 
quireth more entrenchmenr, and is of leſſe force in the Terraplenes thereof. . 
Graweand T ramont were battered vpon the Bulwarkes , and Cort and Cam- og 


bray were battered vpon the Curtins, and fo each gotten, wherein the _ 
beſt oportunity , and way isto be taken , ro obtaine the deſeigne. And for 

battering aplacevpon the Curtin, 18 Peeces will be neceſſary, namely 8 / 
Cannon, 6 Culuerings, and 4 Demy-Culuerings, placed as inthe figure g oe 


at «is ſhewed , wherein the 8 Cannon playing at right angles, they are to 
ſhake and batter, by reaſon of the waight of their Short, che,Culuering play 
traucrſly, and to cutout that which the Cannons baue battered, and the 
Demy-Culucrings to play vpon the Flankers ani! defences, as alio to hinder 
the Sallyes of the beſieged, and diſcover and diſmount their Qrdnance. The 
diſtancethat a Battcry tor either ſhould be maac, ought nor t6 be aboue 120 
paces, or 150atrhe moſt, orat $0 or 99 paces if poſſible, the lefſe the ber- 
eter, ycathough it were at the edge of the Dyke, forthe neerer they are, the 
greater are their forces : 19 as the Ordnance may be coucrr, that the Gun- 
ncrs and Matroſles may be without danger of Musket ſhort, which is beſt at 
8o or 100 paces. if you inay conueniently approach ſo necre. 

Take this by the way into remembrance for a notre: Thata Cannon at 

120 paces, will pierce a wall or Rampart meancly ſetled 15 or 16 toote, and 
- being well ſetled onely 10 0r 12 foote, but in cloſe ſandy ground 20 or 2 4. 
foote deepe. And that a Cannon may being well fortificd,and duly and dil- 

* crecetly mannaged, be diſcharged 100 times in one day. 

Note allo thata Cannon with one ſhot mace well and orderly will ruine 
more then 100 Hods of earth can repaire : For one man can carie but 100 
Hods of carth in an boure, the diſtance of 1 30 ſteps, or nor much more. 

Further, you may note that 1000 Shote ſucciatly made out of 10 Can- 
nens, will ruine more then 1500 Shot can doc, being made out of 5 Can- 


non. Andlefſe can the Enemic repaire the firſt, chin the laft : For a Cannon 2 
Shot made cuery cight part of an houre art 10G paces diſtance, will make as Vu 
much rutne as 12 men, Can keepe in repaite, 
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But it 1 2 Cannons be well imployed i ina B artery together the 96 Shott, 
that they may make in-one houre , will ruine farre more then 144 men can 
keepe 1n repaire. 

For 14 Cannons will ruine more then 12. and 16 more, then 14 ſpend- 
ing, but the like quantity of Powder and Shot. Tneretore Ramparts ought 
to b: augmcnred in thickneſſe , according to the Batteries made, but not in 
proportion, becaulethe inner part of a Ramparr ſuffereth not ſo much, nor is 
it ſo calily ruined, as the fore-part thereof may be. 


CnaP. LAVII. 


How and when to make a Battery vpon the poynt of « Bulwarke, 
aud of the defences to be madc therem. 


ARE =, Henand where the Curtinsare ſhort and cloſe, the Battery 
i oY JS) /| 15to bre made vpon the point ofthe Bulwarke and Canale- 
NY, 4, 744es: Burchen it requizeth as many or tather more Ord- 
| VS nance ther beture tor ghe Battery of the Curtin was ap- 
i 2V/ a p0.nteo0, The & Cannonto beat about the point of the Bul. 
- SAY) | warke, the fixe Culuering trauerſing more at rig h: angles 
win the Front thereof, ,and the foure 0j fixe Dc my-culuecrings to play vpon 
rhe Caſſamatrs, on each fide 2 2 Or 3, andthcy are alſo to attend other occafi- 
oas that ſhall happen, as hath already beene ſaid, and as the figure 12 at are- 
pzeiemeth together, with {uch retrenchments and defences, 2$ the beſieged 
may or ſhould make, being forced , of which there 1s nodanger when the 
Rattcry 15 madc in the Curtin . whc *rcin the Breach being once made, it 
may bee more ealily torced without any other dangers then thoſe of the 
Bulwarkes and Caflaimais, which are not onely farre off, but alſoto bee 
clov:d or diſmounted afore- hand, orelſe they are oppoled and encountred 
with the Demy-culuerings, and other Pceces placed on the brinke ot the 
Dyke ,clpecially where necefhity will vrge , or occaſion require, whereas in 
the Curti's there can hardly any ſuch retrenchments bee made, asinthe 
Necks of Bulwarks,where with halte Moones,in the neck thereof they may 
make new rcfiltances with a few men, the Bulwarke being Myned, anurhe 
Towne imagined to be gained, yea when fire ſhall bee giuenrothe Trayne, 
which may be perchance preuented alſo by countermynes,. which cannot 
be {o dircCtiy diretcd on the breach of a Curtin, as on the Bulwarke whoſe 
necicis narrow, and may ſoone bedefended, and retrenched with lcſle la- 
bunr, time, and force ,and cauſe the aflaylants ro preſent more wen in dan. 
per of blowing them vp by the Encmies Mynes. 
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How the Ordnance are to beplaced at the houre of toyning of two 
Armies, to off. nd the Enemie moſt. 


= His is a poynt hard to be handled by methat haue not ſcene 

mary Armics mcete; but finding ſcuerall opinions deliucred 

MY 4 .y orhers, 1 haue thought fit to 1ecite them, & deliuer what 

lou] [» Fall tro meſcemes moſt reaſonable,leauing cachto chule either of 
G2 Gpthcm. or any other way as to him ſhall ſceme moſt ficring, 
_ Some ſay thar the Field Pecces ſhould be placed in the Frone 

of the Bands, and ſome that they ſhoule be placed traucrily two and two,or 
three and threetogether, on the ſides or flankes in the forme of the Muske- 
tiers, couered with the wings of the Horſemen. But it ſcemes to mee moſt 
expedient, that certaine Peeces ſhould be placed in the Front , which may 
endomage the Enemic onall ſides, ſeekingalwaycs the places of moſt aduan- 
tage, without danger of looſing any 6ftheir Ordnance, and certaine Pecces 
alſo to be placed in the Flanke, ſome ro ſhoote forth-right, and ſome a Tra- 
uers,cach z, from other diitance 50 or 100 paces. And then there js ns more 
danger but in the ioyning to withdraw the Ordnance , that our Ordnance 
hurtnot our owne bards- And thatthey be alwayes ready tobe Trauerſed, 
and retreated, as neede ſhall require, which may much conduceto victory : 
But it will ſeldome happen, thar ina Battailethere be ſuch places ſocommo. 
dious ro be found as were to be wiſhed, for that moſt commonly we ſhall be 
conſtrayned to canforme our ſelues, according ro the preſent occaſions, as 
woods, hills, and other vacuen places, for which no other rulecan begiuen, 
but with great iudgement to ſeeke how to get the aduantage of the Encmie, 
without being offended by Sunne , winde, or duſt , and fuch like, which 
though they may be thought to be ſmall things, yet they will bee therein 
foundto be of great importance. Burl cannot be of their opinion to haue 
* allthe Peeceson the fides to be beſt, for ſothe Squadrons meeting , ours 
ſhall be more offended thereby then the Enemies , beſides,that thereby this 
__m danger will ariſe, that when the wings of our Horſemen would be wil- 
ing to aduance ſpeedily, they will be greatly croubled with thoſe Pecces ſo 
ſhor out of the fides : wherefore the Generall, or Maſter ofthe Ordnance, 
or his Licutenant, conſidering theſe things, muſt giue direQians how the 
Ordnance ſhall be lodged, cither all in Front, all in Flanke, er ſome in both. 
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Care. LXIX, 


F1ow to fall vÞ a wet Dyke, Whereby to approach 
t/ C By! eat h made. 


E Aning alica'y ſheweil how a Fattcty may in divers ſorts bee 
g m:d.c, and alſo how to make the Breachcs ſufficient for entery, 
we will nw ſhew likewiſe, if che Dyke ſhould be deepe, and full 
of water of mud (that the Souldiers are thereby hindered) how - 
'y belt be filled Vp. Whercfore, although there be many wayes 
ro performe tlic lame .. yet this 1n my wwdgement isthe beſt ; namely, thar 
when a ſufficient Breach is once made , that then the Approaches be allo im- 
mediatly made vn:Jcr the coucrtures of the Trexches , euen vnto the cdgeot 
the Dyke, and then with Faggots, and earth, or Sauſedges, (whereof we bauc 
ſufficiencly ſpoken alrcadyy ro fill ir vp, bauing rhe benefit of the ruines that 
the Cannons hauc made of the wall, and Faggots, and Sauſedges which can- 
not be wanting, whereas cither Gardens, Trees, or Woods arc ncetc hand. 
Orelſe if great Trees be throwne into the Dyke , if they ſwimme, being of 
Firre or dry light wood they will, then Plankes layd vpon them (the Dyke 
being exceſſive dcepe) and on cach (ide of ſuch Floats,blinds bcing raiſedro 
hide the Paſſengers from fight ofthe Flanker, they may thereby paſſe to the 
foore of the Breach, euenas by a Bridge : But ouer aſmall River or narrow 
Dyke a Bridge may be made over vpon a Boates,as inthe 17 figure at # is re- 
preſented. Bur being firſt well informed of the quality of the Dyke, whether 
it be of ſtanding or running water : If ic be ſtanding water , then a dozen 
of light Float 8r:dges will helpe well;it there be any ſcarpe onthe other fide, 
orelle they are worth nothing : Burt in ſted of them Forts being made-with 
two Fir poles or light wood ſtrait about 15 or 2ofoot long, about the thick- 
nes of a mans legge or thigh, vpo which rwolides may be nailed crofe-wilc 
ledges or boords of wood, about 3 foote long all along vpon them, And ſo 
thete may each of them be caried by 6 men; namely 4 at the two cnds,and z 
at the mid ſides, as a corple is vſually borne to be buried. And at both the 
ends of thoſe rwo fides, there muſt ropes be faſtned, by which heſe floating 
bridges ſhall b: lanched,and drawne from one fide of the Dyte to the other, 
foure or fixc Souldicrs being getren vpon it, reſting them vpan their Pykes, 
which being landed and paſted oucr : the Souldiers on the other ſide may 
draw, bake the Floatby the ropes at the end next them, and then 4 or fixe 
more may get vpon the ſamc, and the Souldiers already Janded, may draw 
chem ouer by the ropes at their end, and fo helping one another from (ide to 
fide, many men ina little ſpace of time will betranſported over. And when 
as there are a competent numbergotren, or the Floats drawne vp,may ſerve 
for ſcaling Lacders , or ro mount the Breach the better by. Bur if for the 
walls theſe Ladcrs or Floars be too ſhorr, there may ar one end of each 
fide be two hopes of Iron faſtned, and lo firmely firred, that the rwo other 


cads ot another Float or Ladder may fitly enterthereinto , and fo two or 
; noe 
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moe ſhall make one Ladder, 'vntill they be found of ſufficient length. And 
laſtly, we will remember you of Ladders, of Cords,or Ropes, with wooden 
ſteps like entering Poope Ladders in Shippes, hauing an yron Grapnellto 
throw ouer the wall, to hold faſt on the Vawnure or Paraper. 
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Of the Gunners ſeruice in general. 
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BY Ow foraſmuch as Ordnance are Engins of force,reaſon 

Wo Px waight, and meaſure ; and the Gunners men exerci- 
IN & &) ſed and experienced in them, and their apurtenances in 

wal * - || making plat- formes, with defences, T ronters, Gabbions, 
0 FQ:! Loopes, Parapers of earth, and Fageors about 23 or 24 

D | | C3 foote high. of Faggots 2 foote high of earth, bed vpon 
= I bed vnto elcaven ftoote high, and after z foote of Ter- 
PO" ® raplene, to raiſe the Troniers and Loopes, ſo that for 
the Cannon it be 3 foote wide in the Barb within, and 12 foore wide with- 
out, the lower part thereof to deſcend ſcarpwile , the better to diſcouer the 
Enemies auenewes, and offend them the more freely, for auoyding the 
blaſt, and ſmoake, and ruine, it would elſe make : For the Culverings 2 foote 
and a halfe within, and 9 foote without will ſuffice; and for lefſc Peeces, 
leſſe meaſures, 1f the Battery be to be made with Gabbrons,they being filled 
with carth without ſtones, moyſtcned and rammed 7 foote a pecce in dya- 
metre, 3 rankes betweene each 2 peeces, if the place will permit, or 2 at the 
leaſt, and 3 rowes alſo one before another, ſetting one berweene two, fo if 
the firſt ranke haue 3,the ſecond will haue 2, and the third one: Bur it will be 
hard romakea ſafe Battery with Gabbiens, Canwon,or Culuering proofe : And 
each plat-forme isto haue 3o foote for the reverſe ot the Cannon, and 27 
foote for the Demy-Cannon, he ought to ſeethat it bee levelled, or rifing 
x foote for 20 backwards, the better to ſtay the reverſe & tacillire, the bring- 
ing the Pecce bcing loaded to the Loope : He ovghtto earch and examine 
the goodnes of the Peeces, their Ladles, Rammers, Spunges, and Tampions, 
firneſſe, and roundneſſe of the Shot, force ard goodneſſe of the Powder and 
Match: And to ſee all fitted accordingly ,andro place the Powder couertly, 
hid ſafe from the freof his ow1-e,as alſo of the Exemies Ordnance, To ſcethe 
Gunners take their marks towards the vnder parr,giuing each vnder Gunner 
his charge. 
In Plat: formes, the firſt plank next the Barbe ſhould be 9 foot long: the ſe- 
cond ganda halfe; the third 10,&c. euery planke encreaſing halfe a foote,to 
ſpread for the Reuerſe, as may be ſcene ar the firſt figure ar 8, 
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of the differences of our Engl: lu meaſures m Feete and Inches , from 
the Meaſures of other Nations. And alſo of thedifference 
of pounds and bundreds. 


FEST 1 Lmoſt all Countrics agrec in this, that 12 inches make a 
JSP? foore, bur the length of their ſeuerall inches doe common. 
WQ A ly ſo much differ from one another , as whatſoceyer they 
Ws ſpcake or write of Meaſures in feeteand inches, muſt not 
| without reducetnent bee vnderſtood, to agree with out 


2A. 
SEZPNe Engliſh foote and inch of Aſſze,as thediſcourſe and Table 


_ —— - 


following will make plaine, whereby it will appeare how little O—_ 


tranflations, withour diligent and exact reduQtion, when they diſcourſe of 
paces, yards, fecte, inches, orother meaſures, write they neuer ſo well and 
truly of rheir owne, can auaile vs. 

For three inches at Vieww is 3 and :, of our Exg//b inches, 

And 3 inches at Yewice containeth 3 ,; of Enel;ſb inches. 

Two Greciaw inches is 3 Zxgiiſh , they bauing 8 inches in our foote, ſo 
their foote is equall with the Zngh/bfoote of Aſhze. 
' The foote in Baweris wanteth « of our inch of the Engliſh foote. 

The foote of Amrwerpe is ,, of our inch, ſhorter then the Engliſh foote, 

The foote of Ferars 1s 15 ,3 of our Engliſh inches; 

The #rexch foote de Roy is one foote and ,; of an inch Egl;ſh, 

The T »ſc en Broſe is 23 Engliſh inches. 

The Florentine Breſe is 22 and a halſe of Exglfb inches. 

The Breſiien Brſe 1s 17 ; of Englifh inches, 

The Canve of Naples make 20 Engliſh inches; 

The Cane of Reme make 22 Engliſhinches., 

The Milan Breſe make 2 3 Engliſh inches; 

The Lorajene foote is 11 ; of our Engiiſd inches. 

_ Whereby cach man may iudge how much confuſion would haue growne 
to the Reader, that ſhould haue read a French, 1talian, Germane, or Spaniſh 
Author, and had no meanes to vaderſtand . thatthere were any difference 
in length ofthe Meaſures of one ſame name. And the like may be ſaid of 
ehe waights vſcd of ſcuerall Nations, which with the former of Meaſures, 
would hor enely hauc a double error, dangerous for praiſe , bur alſocon- 
founded the Readers that ſuſpeRed no ſuch thing. | 

The pound Trey being about x ounce anda halfe lighter then the pound 
Auerdepoyze, yetthe ounce Troy being heater then the ounce Auerde- 
poyze, becauſe Trey hath bur 12 ounces, whereas Aucrdepoyze hath 15 
ounces inthe pound. The Kintall of Biſcay 150 /. is but 124 {. Enzhiſh, And 
the great Kinrall of Por1ingall 128 L. Exgliſh,the lefler Kintallis r 121, Engliſh. 

The hundred (ubcill or ſmall hundred, is 100 /. 


Thegreat hundred is112 /. 
V: 2 One 
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.- One pound Troy waight 1s 13 ounces 4 d. waight, 19g7. :» Of a graincof 
the Haverdepoyze waight. By theſe are all their Ordnance and Munition 
waighed . Bur in ſeuerall Countries they differ, as you may ſec in M, Records 
booke of Arithmatick, called 7 be Ground of Arts,whercby the Reader may 
iudge how acceſlary thele diftercaces are co be knowne, and that reduction 
ſhould be duly made leaſt confulton follow, 


CHAP. EXXI1. 


of the making of Salpeter, Þbether it be "V 
Naturallor Artificall. 


\ 28; Alpetreis abody of Ayre, transformed into Earth, apt 
2» by Moyſturcto bediſlolucd, and by Fire to be rc{olued 
L/©; © vato bis firſt ſtate Ayregbeing ao Ayric ſubſtance fixed 
©» in dry Earth, diſſolyed by Water, and concocted by 
Av Heat inroa lolid ſabſtance,and accepted the rich Mine 

/ o of Princes in this Wathike Age, and by Philoſophers 
JAN accoumed a quintelience of Qualities, participating of 
all, and yet Gmply ao ove of chem + For being ſharpe 
and (alt, in Taſte hote anddry, it enioyeth the quality of Fire, and being alſo 
bore and moyſt, cafily diſſolued into Water and by firc xelolued imo Ayre, 
appeareth to be Ayre it felfe: And being white and cleare cooleth warme 
Winc in hote weather, being diſſolucd, and a vellcll therewith pur therein, 
it approacheth neere Watcr, colde and moylt : And being, it will bruſc,and 
be brought, or be molten intoa hard ſtone : it 1s allo colde and dry of the 
quality of the Earth, entoying all the qualitics, and a conuertibleto all the 
Elements,It ſo becommeth as they ſay a qum1/4 eſſentis,Salperre is of two ſorts 
namely, Artificiall and Naturall, The Naturall Salperre is that which gro- 
weth in continued Myncs of the Earth, or vpon Rockies, or in Vaults, on 
Walls, and by Natures worke becomimeth perfect Salpetre, whercot the 
fore i5 to ſmall roo depend ypon. The Artificial Salperrc (though naturally 
growing) alſo requierh the helpe of Art to bring it into trucand perfect 
Perre, and is found in ſo many places, as in Loame- Floorcs, Mud-walls, 
Sellers, Doue coatcs, Stales, Sta les,and ſuch like places, whereas the rayne 
cannot come to diſſolue, nor the Sunne to diflolue the Ayre, ſubſtance, fix- 
ing and growing therein, that with labour and induſtry with Azts helpe, to 
cauſe aboundant procreation, ſufficient ſtore may be provided , and Artifi- 
cially made thereby in this manner. Firſt, tor choyſe of the Earth for finding, 
it wherher {uth -1ent quantity of Petre be therein or not, obſcrue this, Pare 
the Floores, and digge 3 or 4 inches decpe therein ; it you finde the Earth 
full of white and yellow ſpecks, and that hauing pur alittle thereof vpon the 
topof your tongue: it it yeeld an Ayric biting, or ſharpe tindge thercon, 
the Earth is good, and willbe rich, and yceld ſtore, according to the more 
biring or tindging taſte thereof, Then digge that Floore ſo deepe , _ 
ade 
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inde the Earth to be good, which in ſome places will be a yard,and in others 
not a foore deep?, vnder the vpper Floore, makethe Earth ſomewhat ſmall ; 
Andpurt it inro halte Tubs loglc, having a Tapbole in the botrome of each, 
which, ſtop wjth a ſtaffe and cover, with a wiſpe, that the Earth runnende 
out, when the liquor drayneth. Then fill the ſid halfe- Tubbs with water a 
handfull higher then the Earth and fo letirſtand in ſoke 24 howes,and then 
draw ou: the ſtaffe or pegyge a lirtle, thar the water may drop and drayne 
outthcreby into another halfe | ub that mult be ſer vnder it of purpoſe to re- 
cciue the liquor, which Liquor keepe, and lay the Earth vpon the Floor 
which in fix or ſeaucn yeares will againe breed as much more Petre thereitiy 
and in ſome floores , eſpecially with helpe, in farre lefſe ſpace, When you: 
haue colle&: da lufficient quantity of ſuch Salpetre liquor (valcſſe you have 
Mother liquor) you muſt of fume of it make the Mothers thus, boyle your 
Saiperrehquor in a Caldron, and ſcumme it(which (cumme reſerve) vatill 
the 11quor bcing proucd witha knife, be found ready tocongeale; then take 
off, or el{c put 8 or 9 times as much Salperre liquor thercuato,. and hauin 
made the ſcum riſe, and taken itoff, and referue it, let it boylea fret, vari 
the liquor br againe able tocongeale : which if it prooue too tender, it is a 
fignc itis no boyled enough, and if ir beroo hard, then thar it is burae roo 
much : and mult forthe firſt be more boyled, and for the latter recquered 
wtth more Salperre liquor,and renew the Worke : but being found indiffe. 
rently betweene both,take it from the fire,and put it into balte Tubs,where- 


. In good woodaſhes are placed vpona laying of Strawe vpon faggot. ſtick, or 


Larhes inthe bottome thereof, add letthe liquor drayne through the fame, 
ad pur it into coolers, or biaſlcſhailow pannes tocongeale, and let ir ſtand 
in a coole roome, where in tw er 3 daycs it will ſhoote our like ycclickles, 
and keepe thac for Roch Petre, and the Lquorthar will not congeale, keepe 
tor Mothers, to worke a new for more as before, And this is the order to 
mae Artificiall Salperre : And the ſcum me that 10ſe in the boyling.mixed 
with water, and ſprinkled vpon Floorcs, will exceedingly procrcate Sal. 
p<rrean ſhort time, 


T # colleft Salpetre that naturally breedes on Walls, on Canes, in 
1 eGround, or inV aults. 


Ather the Perce rogether,and adde thereto * of quick Lyme and aſhes, 

and putthem 1iato a halte Tub with a hole, to drayne out water, then 
put 10 warmed watcr, and lct it ſo ſtand. vniill the Perre be difſolued ; then 
Ict it drayne out at the holeby little and lictle, ard filere it if neede bee, if it 
come not cleare cnough : and then boyle it vntill it will congeale as atore- 
ſaid. 

X T 0 Refine Salpette wet. 

Ake what quantity of Salpetre you pleaic,and purthe ſame intoa cleanc 

Caldron. and pur thereto a little faire water , and boyle them together 
vntill it raiſe the {cumme, which take off and keepe, and lct it congeale and 
ſhoore 1a coolets, as at firſt it did, and what remaines, boyle againe with 
more cleare water vatillit congeale. 


V 3 To 


144 TheP rattiſe of Artillerie. 


_—w— ——— — —— — — — — 


To know if Salpetrebe wel refined. 
oro of it, lay it ona boord, and puta coaleto it, if itraiſe an Azure 
XK ſcum, itis yet greafie; if it leaue pearles, it is yet earthie : Burif it burne 
into theboord, and leaue nothing bur a blacke colour, and riſe with a long 
flamed ventofity and cxhalation, it is well refine. 


Of Gunpowder, and to make the vſualt ſorts theredf. 
| np as Powder is the Baſe and foundation of all Fire-Engins, there- 
fore I will ſhew his preparations. There ace ordinarily three ſorts of 
Powder made, whereof one ſerues for Birding and Fowling, which is quiek. 
eſt, being 7 or 8 of Perre,for one of coale and of Brimftone : The ſecond for 
Muskers and Piſtolls, called fne Powder, which is 5 or 6 of Petre for one of 
Coale and one of Brimſtone. The third,called Ordnance Pawder, 1s of 4 or 
5 of Petre for one of Coale and ſulpher : But for ſcruice, there is but two 
namely, Ordnance Powder, and fine Powder. There are infinite receipts 
for making of Powder, but moſt States haue enioyned a certaine proportion 
amongſt themſelues , although much different one from another : where- 
foreno certainty can bee herein generally concluded, but every man muſt 
practiſe for his experience : onely a word or two I will ſay thereof, namely, 
charbefore the Receipt aſſigned be compounded, ir is requiſite for making 
of good Powder, to refine the Perre, ro purge the Sulpher , and tochuſe 
good coales, made either of Hazle, Alder, Willow, or Birch, Wood with- 
ot Barke or Knorrs therein being well burned, And then to worke thoſe 
three Marterialls well together : for therein conſiſteth a greater difference 
of force, by the difference in working of them, then is credible without cx- 
perience. Itis to be wrought Logktier by a Horſe-Mill, or Water-Mill, or 
ina Mortar with Peſtles, the Materialls kept moyſt. 


T he Compoſitions of Corne- Powder, 

| 5s pound of Salpetre, one pound of Coales, and one pound of Brig- 
ſtone, fiue pound of Salpetre very well refined, as afore is ſhewed, 1 /. of 
Willow, or Alder Coales wel burned,and of Sulpher well purged 12 ounces: 
Or of (xc /. of Salpetre.Sulpher and Coale of each one /. Or of Salpetre 7 /. 
Sulpher prepared with Quickfiluer as wee haue alſo ſhewed before : Or 
Floores of Sulpher one pound, & coales of Hazle halfc al. Or if you mingle 
as much quick Lyme in powder as Sulpher, you ſhall make powder that the 
moyſture ſhall nor impeach raking of fire, Now ſeeing that it will be to little 
purpoſeto ſhew the Compoſitions, voleſſe we alſo ſhew the manner of ma- 
king thereof, which though the varictics both in compoſing and making are 
many,tending all to one {ame end, we will therefore ſhew one reaſonable 
way tor {mall quantity. Firſt, put your Compoſition intoa braſen Morter, 
or of wood with abraſſe botrome. And take alſo a biaſle peſtle, and beatir 
ſo well together for the ſpace of ſix, ſeauen, or cight houres, that in cutting 
the ſame with a knife, there can none of the Materialls be diſcerned a 
part, but all well incorporated into one body , alwayes moyſtoing the ſatne 
with alittle cleare water, ſtrong Vinegar, or Aqua-vitz, ſo much thatthe 
coales duſt not, and ſo lirtle, that the compoſition in working become not 
paſte, 
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aſte, But if you would haue your powder very ſubtill , moyſten the ſame 
with the dillilled warer of the outer rynes of Oranges, and ler your ſulpher 
be cleare Sulpher vine which inthe melting had; of Quickſiluer put therein, 
and incorporated, finely beaten, and ſcarſed with coales, quenched with 
cleare water, wherein quickelyme hath beenecflaked, andeither letit tand 
tro clearegor cl{cbe filrcred ; andrhis moyſtning will make the cornesthere- 
of become ha'd, and nor yecld ro moyltureſodainly. Afﬀeer the compoliti- 
on is thus wcll b-aten and wrought together (the more the betrer) takea 
Syue with a Velome,or Parchment,or Leather bocrome,made full of holes, 
of the bigneſſe you defire your cornes, and put rhe Receipr or compoſition 
thercin, with 2 or 3 ſhoit Rowlers, alittle moyſtening ir , that the pouſter 
or duſtrhereot flye not away. And fitting them vpona long Rowler, ouer 
a halfe Tub, ſo willthe ſhort Rowlers driving the compoſition through the 
holes, make tl;c cornes come out round yet of ſcuerallſyzes, which to bring 
ro have all the cornes of one bigneſſe, you mult paſic through ſcuerall fiues, 
as they vie to ſyze Haylcſhotr : So ſhall your Cornes of cucry ſyze bee 
equall. And looke whar in ſcarcing and duſting reſts vacorned , muſt bee 
ſepcrated from the reſt, and new moyſtned and beaten, and then againe 
ſifted as before, whereof ſome duſt called Poxſier , will Nill remaine vn- 
corned, which may ſerue excellent well ro make Rockers with, And 
theſe cornes may be dried in the Sunne, or in a warmeplace, ſafe from fire. 
The powder being dricd muſt be duſted againero ſeperate the Pouſier from 
the cornes. And tothe end the powder become not moyſt, it ſhould be kept 
alſoinadry warme place, Moyſture and Age being both enemies ro pow- 
der : Moyſture, by making the Petre deſcend, or elſe vapour, whereby one 
end of a batrell ot powder that hath ſtood long, will be better thenthe other, 
and Age by breaking the proportion and incorporating by the Petres grow- 
ing and cncreale, and by the coales corrupting rogether, with the Sulphers 
decaying by age in quicknefſe torake fire, And ſo both through moyſture 
and alſo by Age powder will decay. Next it muſt be conſidered whether ir 
be moyft or dry, or wholly, or but in _ decayed, and fo accordinglyto 
vic reaſon, with diligence to renuethe ſame, 


Seuerall wayes toknow if Powder be decayed or no, whether by moyſlure 
or 420, andare decayed in part. 


| bas the reall pratick partof a G#nwer , to know his powder, and: whe- 
ther it be decayed ornot, by mutation or corruption. And there are <ſpe- 
cially three ready wayesto finde the ſame. The firlt, is by the ſight, the ſ6- 
cond, by the feeling : and the thirdand ſureRt is by firing it. By Gghe if ir 
be not blacke and oarke, bur bright, and enclining to a tawny blewiſh co- 
lour, By fechiag. graſping it in the faſt, if it runne throughthe fingers quick. 
| ly, and avoydeth che handling,and cling nor together. By fire, if fired it fiſe 

uick, and ſpread in a nzoment, {moake little, but riſeth ina cleare flaſh, ymto 
which adde further , if it leaue no feces bur catric all away, the powdes & 


good, orelſe the contrary is to be tudged, 


To 


NN GOT IAOORINTEy" —_ — 


T he'Prattiſe of Artilleric. 


OO — — — ——— — 


T 8 rewine or renew powder, which is in part thereof. 

'#: agg times in Forts, bur vſually at Sca. powder cannot be kept fo farre 

from humid vapours, bur that ir decayeth the ſame, and maketh it of 
lirtle, and ſomerimecs of no vie without renewing it. And ſometimes it may 
gecay by ageas we have ſaid. Let therefore the Gunner firſt proue the pow- 
der by fire, and if ir make a flame with along tayle, thar is, if ir ſleepe in its 
burning more or lefle. then for eucry 100 /. atide 4 {. or 6 1, as need requires 
of refined Salperre thereunto, mixing them well rogether, and put thcmto 
be beat an! wrovght by thc ſpace of 3 houres together, and then moy ſting, 
corning, and drying the ſame as atorclaid, prouing it 11 meale dryed. how it 
will ri(c by firing: and ſo doing, the powder may be made ſcruiceable,if the 
coalc be not corrupted. 


Another proofe of powder tobe renewed, dicaycd in pave. 

_—_ pynt, or quart, of any othermeaſure of good powder prooued 

and dryed well : Then take of decayed powder well dryed the like 
meaſure, and waigh them both, and looke how mach the equall meaſure of 
good powder waighed more then the decayed powder,* adde fo much Sal- 
petre refined,as the difference of their waighis was vnto every time,ſo much 
of the decayed powder, and moyſten, brate corne, and d1y it aforeſaid, and 
it may being proued, be found (eruiceableand good powder : for the Salpe- 
tre oncly waſtcth by diſſolution, which neither the coale nor brimſton doth, 
wherctoreby the rule of 5, you may finde how mucn Petre agy afligned 
quantity of decayed pou der, will require to renew the ſame. 


Torenew powder totally decayed. 

B Ve if the powder bee wholly decayed, lay a Rayſin frayle or Matt in a 

ootrome topped, bucking Tubb vpon Fagots or Lath, ſer on edge, to 
keepe the Matt fron, the botrome, and put in {traw, layed croſſc-wiſc, vpon 
which pawre the decayed powder, then warme water and put thereon, and 
let it ſtand and ſoke 10 or 12 houres, thit all che Salpetre may beaſſuredly 
diſſolued, thenl:t outthe liquor at the bottrome top, which filter and con- 
geale into Pctre, and adde thereto a due proportion of coales and Sulpher, 
and m3ke it into powder as is formerly taught : For the coales and Sulpher 
diſſoluing, will remaine behinde in the Straw, Frayle, or Matt: Or cl{c if 
you put the decayed powder in a bagge, and boyle, or {oke it in warme wg- 
ter, the Petre will ſoke out, but ſome will bee ſoked into the cloath of the 
bagge, and with more labour muſt be foked our. 


69 Amither manner to renew powder without new making it. 
EP 31. of the decayed powder, and diuide it into 3 equall parts, which 
ſpreadthinne vpon 3 Tables or ſmooth boords. I hen di{[»lue one ounce 
of refined Salpatcina little warme water by it {elfe, and with a hayre ouer- 
iprinkle it vpon one of the third parts. Likewiſe difiolue 25, and ſprinkle ic 
vpon one other of the third parts, And laſtly, ſo diflulue 3 ounces of Salpe- 
tre, and ſprinkle ypon the third part oft he 3 /., of decayed powder. Then 
dry the ſaid ; parts or pounds of powder ſeucrally , and proue by fire whe- 
ther 
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therthat which had r z,or that which had 3 7. of Salpetre ſprinkled vpon.ic 
is beſt, you may thereby know how much Salpetre will renew all the whole 
quantity of decayed powder in the ſame manner, without new making the 


ſame. 
T 0 make powder that shall nat decay with time. 


" what quantity of powder you will, and mixec it well with Aqua- 
vitx, and makc it vp in Balles, and dry them well in the Sunne , Orina 
watme place, and keepe them in an earthen pet well glazed, vntill you hauc 
cauſe ro yſethem. Catenes(aith, this powder will neither decay, nor waſtc 


Dy age. 
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Cnarei LAXINHI, 


Of the makm? of ordmary and extraordinary Matches, to giue 
fire with onto Ordnance, or Artifuall Fircs 
Works, and ſuch like. 


ARSE A Ak Ropes made of Towe, about the bigneſſe of a 

C. | Mans little finger, being twiſted looſely, and Tawand 
beate them with a Mallet vpon a ſtone, till they be ſoft 
and opening : Then put them into a Caldron full of 
\, \ ſtrong Lec, made with aſhes and quick Lyme, whercin 
Wa al0a quantity of Salpetre or Mothers being put, and 

g when they haue boyled well 7 of the liquour of the 

Lee conſumed. Then draw out the Match,and twiſt it 

harder while it is moyſt , and afterward dry it vpon Lyaes, bur firſt draw 

them througha houle, as Wyre-draivers doe their Wyrcto make it euen, 


—_ — 


To mal: xira01dinary Match of Cotton, Tarne made Bobbin- 
wiſe, of 4 finger thickneſſe. 


Ake as many threds of groſſe Cotton yarne, that hath not taken Salt- 
water by transportation or other ill Accident,and worke them Bobbin- 
wile of a compete nt bigneſle, and boyle them 1n Salpetre-water,and ſqueeſe 
them, and rowle them on a Tavle, whereon Mealed- Petre, and Sulpher is 
. ſpread, then draw them through the palme of your hand, and then dry 


them well. 
To make Match that will reſiſt fire and water, 


Ake Salperre refined one part Sulpher ; part, and put them intoa Por 
with ; pa:t of Camphere mealed with the Sulpher, and one part of fine 
mealed quick Lyme, with ſo much Lynſeed oyle,oyle of Petre,a little Ver. 
niſh liquid, ro temper them well together, Then take of Cotton bobbin 
March. asbigge as your little finger, and put it into the mixtureto ſoke over 
a fire, yntill it be well imbybed , and haue ſoked vp the liquor. Then _ 
X the 
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the Feces or remainder, and put them in the palae of your lefr hand, and 
with your right draw the Match through it twice or thrice, claſping cloſe 
your fiſt, that the Match may receiue che ſubſtance of it thereinto, Then 
dry it vpona line, and xcepe it for ſpeciall vics, tor Vaults, Mynes, and 
moylt weather, 


ke Sau TITEL hs  — 


Tomake 4 very violent Match, 


T Ake two ounces of Powder, 4z,of Petre, two ounces of Aquavitz, 
, 4 diſſoluethemouecr fire, and put in your Cotton Match, toſoke it vp:it 
you imbibe the Ficelles for your Rackets therein, it will bee very proper, 
you may rowle and rub them in Meale Powder vpona Table, dry them 
and keepe them ina dry place, which let ſuffice atthis time, 
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QF Lthough Gunpowder with the ſoule Petre, and the 
D +&Þ life Sulpher, and the body thereof Coale, be indeed, 

WP y. the chicfe baſes and atone vpon which the pra- 
©) tRiſc of Artillery, and making of all artificiall Fire- 
<> workes, cither for ſcruice,in the Warres, or for Tri- 
EA umph after Vidory, or for delight and pleaſure depen- 

at deth, whereof wee haue already ſpoken ſufhciently : 

ct Fire being the Primarie cauſe for performing their 
ſequent cffes, we will firſt briefly define what Fire is, and then ſhew who 
were the inventers of it, according as Antiquity hath diuerſly left vs their 
Teſtimonie. Fire is an element hot and dry,the moſt rare light and picrfiog, 
cicher detayned herebelow by Art,or conſtrained by Accident:It ingenders 
and feedes vponthat, which by Nature it alwayes affeReth and it ſtriueth to 
get aloft, as vnto the naturall place and repoſe thereof, as our firſt Theorem 
plainly manifeſteth. 

The Poets fained, that Promethivs firſt ſtole the Fire from Heauen : But 
Vitruuins ſaith, it was accidently found, and happened by the violent agita- 
tion of the Windes and Tempeſt, among the Armes and Branches of Trees, 
robuſtly rubbing one againſt another, which made them kindle fire & burne, 
Plynie (aid, that it was tvund by Souldiers, becauſe they vſually giue violent 
ſtrokes vpon ſolid things, oft times ſtriking ſparkes of fire. Lucretiws ſaid, it 
was ingendred from the lightning, and that Vulcan the King of Egypt, was 
the Grfithar percceiued that fire to make vſc of it amongſt humane creatures, 


wherforethe making of /oves Thunderbolrs was attributed to him. And 0r- 
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the Feces or remainder, and put them in the palme of your lefr hand, and 
with your right draw the Match through it twice or thrice, claſping cloſe 
your fiſt, that the Match may receiue che ſubſtance of it thereinto, Then 
dry it vpona line, and xcepe it for ſpeciall vies, tor Vaults, Mynes, and 
moyſt weather, 


Tomake a very violent Match. 


# b Ake two ounces of Powder, 4z.of Petre, two ounces of Aquavitz, 
; 4 diſſolve themouer fire, and put in your Cotton Match, toſoke it vp : if 
you imbibe the Ficelles for your Rackets therein, it will bee very proper, 
you may rowle and rub them in Meale Powder vpon a Table, dry them 
and keepe them ina dry place, which let ſuffice atthis time, 
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hal Tv Lthough Gunpowder with the ſoule Petre, andthe 

kf \P + life Sulpher, and the body thereof Coale, be indeed, 

WP y. the chicfe baſes and foundations vpon which the pra- 

EQ) Riſc of Artillery, and making of all artificiall Fire- 

<> workes, cither for ſcruice,in the Warres, or for Tri- 

SA A umph after Viory, or for delight and pleaſure depen. 

=I& deth, whercof wee haue already ſpoken ſufficiently : 

yet Fire being the Primarie cauſe for performing their 

ſcquent effects, we will firſt briefly define what Fire is, and then ſhew who 

were the inventers of it, according as Antiquity hath diuerfly left vs their 

Teſtimonie. Fire is an element hot and dry,the moſt rare light and picrfiog, 

either derayned herebelow by Art,or conſtrained by Accident:It ingenders 

and feedes vponthat, which by Nature it alwayes affeReth and it ſtriveth to 

get aloft, as vnto the naturall place and repoſe thereof, as our firſt Theorem 
plainly maniteſteth. 

The Poets fained, that Promethivs firſt Role the Fire from Heauen : But 

V itruuins ſaith, it was accidently found, and happened by the violent agita» 

tion of the Windes and Tempeſt, among the Armes and Branches of Trees, 

robuſtly rubbing one againſt another, which made them kindle fire & burne. 

Plynie (aid, that it was tvund by Souldiers, becauſe they vſually giue violent 

Krokcs vpon ſolid things, oft times ſtriking ſparkes of fire. Lucretiws ſaid, it 

was ingendred from the lightning, and that Yulcas the King of Egypt, was 

the Gf that perceiued that fire to make vſe of it amongſt humane creatures, 


wherforethe making of /oyes Thunderbolts was attributed to him. And 0r- 
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phens making little or no diſtin&tion betwreene Yulcan and fire , in his Himne 
lingeth. 


—  —— _—  — —— 


Brave valiant Vulcans living flames on earth remaine as yet, 
where in bright ſhining firie Roabes bis Maieſtic doth ſit, ec. 


Fire being alſo a thing neceſſary for mans lite , conliſting of heate 
and humidiry , f1a.bolizerly generation fo necrely , that ſage Antiquity 
therefore taigne the marriage betweene 7'#/can and Yewes, and attribute 
the cariage of Nuptiall Torches viito him,atſuch times as the Lovers would 
embrace cach other., Many more were the ancient ftitions & opinions con- 
cernipg this gcmenr of fire : | bur thoſe] leaue tor brevities ſake, concluding 
its | begun, Fire ro be a more rare,ſubtle,andlizht clement of Nature,then 
the ayre whichis but his Nurſe, ſceingrhat if ayre become compaR, and fix- 
edin aſtraight place, and fite chance to burne ſuch an Aycrie body, that 
wouid cirher eate or dtink<,or conſume ir,and thereby leaucthe place voyd, 
which nature abhorreth, as appcareth by our 4 or 5 T heorems, or clſe that 
rarificth and encreaſcth the body thereof by the third ad 6 Theorem, and fo 
2 bodies ſhould be in one/place contraty tothe 7 Theorem hereof, which 
ler ſuffice, and ſo I will procecde to the matter, for contriuing and compo- 
ſing of ſome Fire-workes, both for Seruice and Triumph,and conclude this 
Treatilc tor this time, 


Of Rackets and their ſtraflures. 


FF | Aving hitherto ſhewed the Gunner how to apply Ar- 
N 7 4tificial Fire-workes in the Warres, refcrring their ſe- 
23 A ucrall compoſings hither, as alſo the manner of —_ 
>a S\ Fire-workes for Triumphes and pleaſure, wherein 
_y 2, will begin with the making of Rockers inthe due con» 
| truRion and application , whereof conliſteth all the 
' pleaſure of Motions of Fire-works : For the making of 
D Rockets there are many things neceſſaty,as the Mould 
TheDrifts,8 paper or Parchment(for paper or Parchment Rockets double 
and well paſted, or glewed) Piyming Pearcers, Rodds, Morters, Searcers, 
Mallets,and divers Reccipts and Compoſitions of the Materials, wherewith 
they are loaded or made, Therefore it will not bee amiſle to ſhew the rea- 
ſons, formes, an41 proportions, as well of the Moulds for Paper and Parche 
ment Rockets, as alſo the Mixture, Rereipt,and Compoſition, whereof they 
and the Cane and bored Rockets, according to rhe 1yze of their grandures, 
areto be made. Firſt, vpon a Paper you ſhould know how to trace or draw* 
the figureofthe Mould, according to the bignefſe you would haue your 
Racket, that your Tutner may vnderſtand how to make them, To doe 
which , make aright lync ypona paper, and take with your Compaſſes the 
breadth & height of the Rocker you intend to make, and with that diſtance, 
ſer fixe ofthem along in the ſaid lyne, as fromthe point A, tothe point B, 
with the Tayle and all, next the vent or mouth thereof, or rather 6 _— 
note 
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thoſe oyertures or heights, The wood of the Mould muſt be inuirond about 
the $5::12,or concaue Cillinder thercot, & alſo as th:ckas ityin ſuch ſorr,that 
the Calibre thercof be full 3 diamerres, And the Soulc or Concaucot the 
Papcrto abate$ in circumference for his thicknes, as may be ſeene in the 21 
Ggurears So A Bis the length ofthe Mould,and B C isthe dyametre there- 
ot. the tures of 4 ſhew the thickneſſe of the woodon cach fide, and 2 the 
thickncNe ofthe paper. The foote ſhall have the thickneſſe or diametre of 
the Mould, and be at rt and 4 thereof in heighr,with a h: ad leſſening to fit the 
vent, with a Pearccr, ioyned to the foote and body of the Mould, and is 
to bee ſcrewed , or let if that with a.doue rayle , that they may bee fhirmely 
faſtened rogethcr, as Ato E, The Drifts muſt bee of the full length of the 
Mould, and very little lowerthen the dyametre of the Soule of the Paper, 
che one repreſented at L, and the orvher art M, and that which is for the dri- 
ving thepowder, M mul be the thickneſle of one rowling of paper.lefſe and 
longerthen tie orhicr L, thatis forthe formerro cowle the paper vpon, that 
ir way enter in and goc out . to drive thepowder and mixture clole home, 
being filled by aii.rle and little ar once, and rhen driuen, 

Sothenthe Rocker N will be 10 Calibres, 9 for the powder, and 1 for 
the bindings aboue, & thc bond and tucill below, And the Pearcer 0 mult be 
atleaſt *vtthe Jengrh of the Rockes, whereot by the fizure you may ſce both 
the forme and proportion. 4nd alſo although ſome would haue a pin reach 
ſo high trom the breech of the Rocker, and of the Drifts fitted with a hol- 
lowneſle to receiue tt in the driuing : yer that faſhion being very vncertaine 
and requiring much skill, handinefle, and prac.ſedexperience, to bring it 
to riſe well, 1 have rather left it tobe pearced aftcr the Ciciey 

For the Receipts,they muſt be according to their grandures,& to be filled 
b- a licrle and a little ar once, and giving 4 or 5 ſtrokes vpon the Drife with a 
waighty Mallet,continving ſo yntill ir be tull withina finger or ewos breadrh 
otthetop, andirmuſt bee made of ſtrong paper or parchment well rowied 
about the Former, or elſc it will be worth nothing . an belades, if it benut 
alſo well pearced and prymed , it will neuertiſe well. It rhe Reccipt for 
ſmall Rocker< ſhould be fiiled intogreat, the mixture would be too violenr, 
for that experience reacheth that, fire being giuen to a compoſition ina 
large amplirude, and burning a great quantiry,in a little ſpace it holdeth not 
proportion withthe little, Fqr theR »ckers of one or two ounces of Receipt, 
they may bee of the compoſition —_— Eicher rake fine or Harque- cc po. 
buze powder one pound, and fofr wood coales rwo ounces : or one pound þers, 
of fine powdcr, and another pound of Cannon powder : or take one pound 
ol fine powder, and an ounce, of Salpetre, and 1 7. and a halfe of coale, 

For Rockets of 4 2, and for Serpents in quills take 4 /. of powder, 1 {. of p,, 10542. 
Salpetre, and 4 Jotco-les, and fomerimes ; our ces of Sulpher may bee ad- gucker , and 
ded thereunro ; or take powder 1 /, 2 ounces, and ; |. of Sa!petre, 4 ounces for Serpents, 

and of coales: orexpericnced, take powder x4, Saipetre 4 ounces, and 
1 Ounce of coales. 

For 6 ounces take 2 /. 5 ounces of powder, Salpetre ! 1, Coales 6 ounces, For 6 ounces 
Sulpher and Limmel] of [ron of each 2 ounces, Rockers, 

Take for $ ounces 16 ounces of powder, '4 ounces of Saipetre, and 3 oun- £97 5 ounces 


ccs of Sulpher, with 1 ounce of Coale, Rockets or 
T ale 10 Rockets, 
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152 The Prattife of Artilleric. 
For 11, Roc- Take 2 pound of powder, 5 ounces of Salpetre, 5 ounces of Coalecs, Sul- 
kets, pher and ſcales of Iron of cach 3 onnces : Or take 1 pound of powder, 3 
ounces of Coales, and 1 ounce of Sulpher, 
\For 21 Roc- Take *alpetre 12 ounces, power 20 ounces fofr, wood Coales 3 ounces, 
hers, Scales of yron 2 ounces, and Sulphcr 1 ounce, 
For 31. Roc- Take Salpetre 3o ounces, Coalcs 11 ounces, Sulpher 7 ounces |. 
het. Take 304. of Salpetre, 101. of Coalcs, 4 /. ; ot Sulpher. 
For 4,3,6, Takc81 ofSalpetre, 2 4. ot Coales and 12 ounces, Sulpher 1 /. 2. 
or 7 |, Roc- For inthe great Rockers you mult put no powder, for the reaſons afore- 
Ret. mentioned, as allo tor that po:vucrt hauing bin long time mcaled and dry,it 
For 8,9, and \ ificth it ſelfe,and growcth too violent, Bur if ll at hird or 
rol, Rockets, ortl CEN TIEN C,aNG QI) OO VIOIENT, BUT IT YOU Wit at cuery third of 4 
driving, dip the end of your Dritc :n oyle, of Pertre or Linſced oyle boyled 
to the height ro [calda feather, you may keepe ſuch Rockets long good. 
The great Rockets are to bee made of the weaker or ſlower Receipts, And 
the fimples muſt be well beaten and fitred in a Searce, and well wrought to- 
gether to Incorporate. 

After the Rocket is filled within two fingers breailth of the top, you may 
fold 5 or 6 double paper, and pierce it thru: gh,and make a Pettard or Brea- 
ker therein of an empry Walnut ſhell or 2 fiild with powder, ora coffined 
Cap rather of tinned yron Piate, which will give the better report, & pierce 
the Ayre {wifter , in which you may clle put in 2 or 3 Starre made ot Cor- 
ron bumbaſt, put in Aqua-vitx wherein Camphere hath beenc diſlolucd, 
For Flyer;, and ſprinkled ouer with Sulpher Viue, The Rocket being thus made, you 
muſt binde vnto it a Rod that muſt « quibalance it, if it be placed vpon your 
Thumb 2 er 3 dyametres from the Rocket, and it ſhould be 6 7, or $ times 
the length of the Rocket, and ſtraight.to cond the Rocket as right through 
the Ayreas may be: And cuer remember to proue ſome of your Rockers 
before youg"eto p*rforme any ſhew, and alloat the firſt making that if the 
Receipt be roo ſtrong or roo quick, it may be intime (lowed with Oyle or 
Coale : itto flow, with powder or Petre,quickned accordiig tothe rifing, 
burning, and architmakcth. 

Thoſe Rockets that ruane on lynes alſo,0ught to be very carefully made, 
whether they are to double, or ſingle, orthoſe that caric Draggons, Men, 
Shipps, or other ſhapes in Motion, leaſt they ſhame their Maſter, The lyne 
muſt therefore be fine,cuen,and ſtrong,and being annoynted with ſoft Sope, 
it will be {lippery, and not eaſily take fire. And thele as well as thoſe that 
turne whecles, may haue a further addition of Roch Petre intheir receipt, 
to adde pleaſure and life rothe Aſpect, which let ſuffice for Rockets. 
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The Deſcription of certaine Wheel:s of Artificiall Fire- 
Workes, antd of therr Structures an. 
Compoſitions. 


= Auing already ſpoken of Rockets ſufiicicntly, we will next 
M ſpeake of Fire- Wheeles,which were wont tobe the chicfe 

Ri inuentions vſed at Feaſts and Tryumphes tor pleaſuregand 

pM which by their Motions yeeld great contentment ro the 

7 ſpeRators, as they wereanciently vied, Bur now of Jate by 

wo 9 ioyning many Tyres betweene the Rockers rHat burne, 

and are moved with varicty, the pleaſure 1s much encreaſed. The Workes 
may be framed both for verticall, and alſo for Horizontal: Mouers, cither 
vpon great woollcn ſpinning Wheeles, Coach Wheeles, or other Wheeles, 
made of purpoſe ealie ro runne round, and the greater the better ſhew, and 
mult hauethe Perchor Axis whercon they are to turne, fitted vnto the bore 
of the Naue, which Perch and Wheelc ſhould bee annoynted or reueſted 
with ſome incombuſltible oyle,oyntment,or coating,to guard it from firing, 
which would confound the aſpe& intended inthe 2 figure « following : the 
firſt at A is to moue Horizontally ypon his Perch, The ſecond wheele B mo- 
ueth vertically vponan Axis, proceeding out of the fide of his Perch, their 
other Strutures and Compoſitions may bee both alike, or varied at the 
Worke-Mafters pleaſure, onely' that if the Axis of the ſecond were of yron 
poliſhr, and fitted ro the Nauc, it would be ſurer from breaking and burn- 
ing , either of which chances would much diſgrace the Fire. Maſter. To 
Arme them, furniſhthem with as many Rockers faſt bound, and betweene 
them as many Tyres of coloured Fires, Serpents, breakers, or ſhewers of 
Gold,as you ſhal think with time berweenthem fitted, that the Wheele may 
moue from theending of euery Rocket , vntill che beginning of the next, 
with a Sulpher Match betweenethem. And when you haue doneſo, cover 
them ouer with paynted papers, although they be repreſented naked for the 
Readers better apprehenſion. Now to make a Whecle or Veſlcll that ſhall 
moue Horizontally, and haue ſtanding Fice- Lanterns mooue round, and 
flying Rocke's mount vp into the Ayre. The formes of the Lantern,and all 
the reſt may well be conceiued by the ſame figuresatC , which for the ins 
workes, may be alſo coucred with painted paper,as well to hideas grace the 

AſpeR by day-light, before it come to be fired. 
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Elow to make a Rice, and a Caitle, and a T runke of 
Artifictall Fire-workes, of 
great deltobt. 


Ex7, He frame A is like vnto Ryces that skaynes of filke are vſuall 

: So wound , andisapleafing inuention, being inuironed with 

MS Bandrolls of Rockets , with a continued ranke : Bur yet the 

Sl halfe of them being turned with their heads the contra 

Sol way, when the other halfe haue ſpent themſelues : Then by 

" a ſecret Match on purpoſe they are fired , and ſodainly the 

motion will be made contrary tothe former, the laſt of the firſt halfe being 

ſpent, it giuing Fire tothe firſt of the latter halfe, which immediatly work- 
keth irs effect. 

The Frame Bis a Caſtle with 4 Towers and 4 Curtins, and a Canalaris 
or domineering Turret in the midſt : The ſtructurethereof is with a thicke 
planke or two, ioyned well together of the bigneſle of the plane or founda- 
rion ofthe bottome of the Caſtle, making a great hole in the midſt into, 
with the topof the Perch , which bearcth all the Frame'is to enter, The 
Towers are to be turned of good and ſtrong Timber, about whicha number 
of auger holes, and gutters, are to be made to put to Breakers and Pettards, 
and to caric Traynes bctweene, to fire the Worke in order, inthe midſt of 
cach Tower a flowe Match is firſt fired aloft, or an earthen pype filld with 
ſure and {lowe rece:ipt,onc Tower receiuing fire from another vntill all bee 
ſpear. The Curtins allo giving ſeuerall rounds of Cane Cannons, which 
being well Armed andloaded, will yecld a good report ; there tay be pla- 
ced Runyers that ſhall hre eachother, and paſte from Towerto Tewer, and 
Flyers, whoſe Rods may be let downe through the Plankes, the Roofes of 
the Towers ſhall haue Tutrrers arched , and Vanes vpon them, with fAlagge 
and flagge-ſtaffe, 

The figures Cand D is formed as Cilinder Granado made of turned Tim- 
ber,as bigge as you will with a hollow Concaue Cillinder in the midſt from 
endtoend: Thata Match or ſlowe receipt may orderly fire the Rockets 
and Cannons entered intothe hole. And if you would iſſue a quantity of 
Flyers aloft, at once to ſpread and flyecuery way, place them declining ſom- 
what that way you'would haye cach flye when fire ſhall be giuen : So ſhall 
you with a ſmallcare and handinefle giue great variety of content tothe 
ſpeQRators to your commendations, 
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How to make flymg Dragons and == ts that will riunne Vvpor 
4 Lyn and retyirne agame, an l of Noatturnall 
(ombates in he CoWorkes. 


He burning flying Draggon i is ſomewhat buſie in the contri- 
21 vine Structure and Compoſitions thereof, and he muſt be his 
Arts-Maſter that can pertorme the ſame well ; Although per- 
feion be not required thercin,we will ſhew the eaſiclt man- 
ner of Framirg and Arming them', and putting them in pra- 
iſe, furniſhing cach ot them with one or two May nc Rocket of a pound or 
ewo of Reccipt for that grandure as afore-ſaid , according to the way and 
waight thereof, which muſt pafſerhrough the bore threof hauing a ſparkling 
ſtarry flaming Receipt to burne inthe Draggons mouth , that being fired 
when the vent at the Tayle is fired may make the Draggon lceme to breath 
Fire forwards, and voyde Fire backwards alſo ; The body thereof bcing all 
ouer furniſhed with ordetly Tyres of Breakers that at laſt ſhall breake and 
conſume all the body thereof, which being framed with Ribs of Cry light 
wood, or Whale bone . or Crooked Lane Plates, and couercd either with 
Paper or Mufcouic Glafle, coloured like toa Draggon, may ſo rep: ſent 
= crearure in ſhape : theſcarc to hauc either a voyde Cane, or elſe cer- 
incſwiules foralyne, freelyto entcr into that ballaſted, it may almoſt 
=o edlyhang,and be yare to runnevponalyne, Now at creat Try- 
umnhes tivo or fnele Dra: 200ns may bee made to mone OpP fe! , VAtO the 
midit ofthe lync, whereas a Globe with Sunne, Mo ne; Yes nes. & Clouds, 
may appeare [111 cly repreſented, asin the 24 Figure at y 15 ſheveed, The line 
may be made ci:hcr ot Iron or Braſſe Wyre, or of Whipcord, annoyntc 
with Sop-,or luch like incombuſtible matter. Theſe Draggons and _ 
may be tramed with Arches and Circles of thinn Latten, faſtned with ſmall 
lynes, vntill:he Body thereof bee framed to your mine. And then fer vp 
her wings as ſhe were flying, ſomewhat ſhaking with ſmall Rackets inthe, 
Alſo in the ſame Figure is a double Rocket, coyned with a vacant Canc, 
they are placed ones head ro the others vent, tothe end that when the firlt 
hath caried the other to the end of the lyne, theother may take fire, and re- 
eurneto the place where it firſt began his Motion, Allo it will bez pleaſant 
ſpeRacle to behold to ſec two men iſſue forth at contry places , armed with 
ſmall Trunks or Staucs, and Targets furniſhed with Artificiall Fireworkes, 
which putting themſclues amongſt the People, ſhall Combat together in 
Fire. The Targets being of Plankes, may ſpyrally haue Fircs of Breakers 
and Rockets : And the Trunkes and Staues furniſhed with Canc Armed, 
Rockets & Pettards,no bigger then a quill;and Armed loaded Nutſhell: Or 
in ſtead of Staues or Trunkes, they may hauc woodden dulled Swords or 
Curtlaces, furniſhed with Fireworkes, which will be a pleaſant fight, 
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Hiw Artificial Fireballs and Granadoes are to be formed and 
loaded with thur mixtures, 


Irehalls and Granaaves, are vpon all occaſions very offer. 

fo fuctothe Encmic, 'tovexc and trouble them in their 

Armie, or beſieged in their Hods, or Houſes, Tents, or 

Trenches, Bulwatkcs, and Detences, They may bee 

made round many wayes, according to their Calibre 

7 reſplued, Firſt, take ſtrong Canuas, and cur out 2 Cir- 

cles | greater, or more in dyamitre then the Calibre, 

and hauing turn: d in the eugcs of their Periphcries, 

ſowe them ſtrongly with Necdle and Thrid round abour, onely lcauing a 

little hole, varill you have thercby loaded the Receipr, ramminy it in very 

hard, ard working it Globally : Or clſe cuttingthe Canuzs into 8 quarters, 

as appearcth at Pin the|27.Figure «, or into 4 quartets, withrhe Compaſlcs 

as Footballs, with croll: quaiters : Otherwiſe ſome cut them 'into 1 2 Pancs, 

as the Globes are cauted in their couering papers, but by thcir roo mrny 

ſcames they become tedious, and ſubic often to open. If you mcane to 

ſhoote them out of a Mortar or other Peece, you mult hauca icſpett vnto 

the bore of the Chale, that Iopded, and armed, and coates, It may neere fill 

the Concauec Cilli idecr,, And if you intend to make Balls to ſticke, and Firc 

commonly edzehogget, you hauing fleight filled your Ball vnto a Marke, 

muſt take two crofle thurpe barbed poynted, hardned, orſtecled Irons, that 

muſt be put in tothe Ball, to appeare through on cach fide, as at 4 therein is 

repreſented : Or loading it with Cannon Chambers and Shot as at C.Thele 

may be prymcd and hred befortethey be put intothe Peece.| The Figure A 

repreſenteth invention] of a Lanthorne, or caſe that witha pryming Pype, 

firing a quick Receipt at a time !untcd, willbreake and blow vp, and tearc all 
necre it fired, yea though it were ſhot or buried in carth or wall. 

The Balls that breake made cither of hollowymetrall glaſſe or clay, baked, 
and nealed, and loadcd with quick Reccipts and pype, to pryme with flowe 
receipt far time, arc either ſingle or double to breake, are commonly cal'ed 
Gravadoes. But Fire-pors and Balls ro throw out of a mans hand, or with a 
Baſcula may be made of Potters Clay baked with Fares, vnto which lighted 
Matches be faſtned, and throwing them, tolight vpon any hard materiall, 
when they breake,the Matches lighten the powder, and diſpierce the peeces 
(or Piſtoll-ſhot contrived abour rhem)as at B may be ſcene. Their mixtures 
may beof Powder, Pctre, Sulphcr, and Salarmoniak, of cach 1/, and 407. 
of Campher pounded, and ferced, and mixcd well together with molten 
Pitch, Linſecd oyle, or oyle of Petre, prouc it firſt by burning : if ic be roo 
ſlowe, adde more powder, and if too quicke, more Oyle or Rozen, The 
Balls & Pypes A A and 1,ſhew how to make double Balls to light a Cham- 
pion with one, and when it is thought rhe force paſt, it breaketh and teareth 
allnecre it : At B and Z the making and loadings are repreſented. 
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How to conuoy or direct Fire into a place aſsigned, or upon the 
Enemie im an Aſſault. 


FT Eingdcfirous to fire any Ship, Barque, Houſe, Barne, 
S > or other building combuſtible, rhe Crosbowe,, the 
SLY $lurbowe, with his Rack or Gafle to bend it, repreſented 
D) inthe 25 Figureat ©, charged with a Fire Arrow fitted 
therefore, witha Mixture proper thereunto , by the 
Barbcs on the Arrow heads. it wil hang where it ſtrikes, 
and by the vents made of purpoſe, it will fire whatſo- 
cuer combuſtible matrer ſhall bee necre it, eſpecially 
Sayles, dry Timbers, or Pitch and Tarred places : the cffe& of this Inſtru- 
ment was well cxpcrimented at the Sicge of Offend and elſe-where, raking 
great effet. Thclike may be done with along Bowe, bur that the Arrow 
muſt be longer, as may appeare at 4, The Trunke B will bee neceſſary for 
defence of a Breach, or to keepe a narrow paſſage, or in giuing an Aſſaule, or 
entring a Shipto keepe all the Defendants before, or in the night ſodainly to 
ſer vpon Foote or Horſe, or inan O»ſlavght. To the ſame cfteR isthe Poc» 
ker or Bagge C killed with fitting Mixtures, whereof wee ſpake in the laſt 
Chapter tor reſiſting the Enemic,afſaulting,by fenſing or diſplaying it abour 
onall ſides. The Garland D being filled and coated with one of the ſaid 
Mixturcs, will do much domage vato whatſocuer it lights vpon being com. 
buſtible. The Arrowes, Darts, and Bagges are ro be prymed by Vents, and 
Armed with Marling, and coatcd witt-the Roch fire before mentioned, 
But if the Ezemie be approached to the foote of the wall, and yet coucrt, 
in that caſc, vſc the Inſtrumene eracedat T and Sin the 27 Figure «, which 
sa block of ſquare or round Timber, pearced and loaded with quick Pow- 
der, and onthe fides round about it hauing holes bored to the Concaue, ci- 
ther to receiue Piſtoll-ſhor or z ſquare [rons poynted, that being lerdowne 
by 2 Ropes from the top of the Wall or Parapet, may by a Snap-hance or 
Match drawne through a Trayneor Channell of dry powder., Fire the loa- 
ding within, which by the bores will give direion ro the Shot, to doe the 
Encmics miſchicfe, when other deuiſes cannot be vſedto repulſerhem, 
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Cnaye, LXXMX. 


Of the Pyked 1runke Gunne, and quadruple 
Barrell-Peeces. 


Heſc latter Peeces repreſented inthe 25 figure at, arc tobeac- 
counted amongſt thenumber of Baftard Pecces, but are of a new 
and ſeruiceable inuention,not only for their lightnes, but alſo for 
the great ſlaughter of the Enemie they will make being duly vied, 
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<8 ThePraiife of Artilleric. 


The fiiftgot rhem! 15 4, 5,01 6 Preccs toyned together , iying like Organ= 
Pypes placed vpon a braad Carlage, taking hre all at once by njeancs of a 
Cutter or Pypr, tizat convaycrh thetrayn Of priming POW der | trom one 
rouch-hole to the next, and all the reſt : theſe arc 6f the proportion of legi- 
timare Culnerinos, bring 27 Culibres in leneth of g/\cir Chaſe. and double 
fortified, being 1 and a halte in thicknefle at the Calibre of the Bore in 
Metrall, cach carying 1 of Iron caſt ſhorr, with * of powder,or &lc 1 /.and 
a halfc of Lead ſhort, with as much in waight of fine powder : Or they may 
be loaded with peale |iaden orfpelter round ſhote, which willpierce an Ar- 
mour of proofe 12 ſcore yards off at leaſt, being put ina bagge or Cartrouch 
foreach Peece, Andiome frw of thee will ſend tothe Encmiec a farre off a 
continvall vicy,or ſhewre of ſhot, they are neate andlight,for foure of them 
will nor much exccede 2000 /, waight, and to keepe a Paſſage,or defend a 
Breach, they are of excellent vie. 

The ſecond Peece is a Trunke Gunne for faſhion, like a Fowler, but cloſe 
breeched, and is diſcharged with any charge: in the Cariage there of behind 
there is a thick Elme Planke Muskerproofte, with Loopes tothe end : their 
Conducts may be ſafely covert from Muskets before them : Their wheeles 
needenot be groſſe, and the ſhaft is with crofſe punmnes, Behind inthe midſt 
of the Cariage to drive n forward by mens force, in the midſt thereof, isa 
Barrell, like the figurc,filled with tnextinguifhed fire, and loaded with Cane, 
Chamber, with Musket or Caliuer ſhotr, and fine corne powder, and guar- 
Bed & the Mouth with two Iron or ſtecled Pykes, and on each fide of the 
Cariage foure long ones faſtned, ſome few of which will exceedingly gall a 
troope of Horle Charging, and arc eafily moned;for 2 men with their Mu. 
kers are onely necedfu{l , and for their vic, and the ſtructures of them the 
figure will ſufficiently cxplanc. for their reccipt,t'may be avy ſure one with 
Roch Petretoffame, and icalcs of Izon to ſparkle which vnto Horſe by res. 
ſon of the continuall caſting out of Fire , and Flame, and Musket ſhort, or 

ſmaller, willexccedingly affcight atd gall Horſe-Troope,which let it ſuffice, 


For Fire-Pik's 2 Pound wetght 

2 pecce for one GUZzrn. 
Powder 10 pornd, 
Pter Rech 2 porn: 4 and a ha'fe, 
Peter Mciald 2 (b, and a hatte. 
Sulpher 1 (b. and ahalfe. 
hojſen 11h ana ? Quarters, 
Twpent 'Wet halfc 4 lb, 
Linſcca-Oyle baift 4 (6. 

S6m. rot. 19 1b. 4 0z, 


(For Coning and Anyitg. 
Su'phtr 3 16. 
7 urpeptine 4 quarter of 4 1b, 
Threea 1 1b, atid a halfe. 
Som.tot. 4 1b. 12 02. 


For 2 dozen of Ballcs, each one 
Ib 3 quarters Dry worke. 
Powder 2.4 1b. | 
Swulpher 1 1b, and a halfe. 
Ro:en 1 1b andabaife. 
Peter Roch ; lb, and a halfe. 
Peter masls x lb. and 4 halfe, 
Som, rot. 32 Ib. 
For Coating and Arming. 
Pitch 2 ib. and 3 quarters, 
Rozew 3b. 
Swipner 3 1h. ; quarters. 
T allow ha'fe a lb. 
Marlin 2 |5, and a quarter. 
Canvas 3 quarters of a yeard. 
Som. tot, 10. 1b, and a quarter, 


For 2 dozen of Balles wet worke 
of 2 1b, a peece. 
Powder 2 4 lb, 
Peter Roch 8 |b, 
Peter meald 6 lb. 
Pitch x lb, 
Roſen Roch 1 lb. 
T wrpentine 4 lb and 4 quarter, 
Linſeed-vyle halfe a lb, 
T rayme-ojle halfe a lb, 
Som.tot, 45 1b. and a quarter. 


For Coating and Arming. 
Pitch 7 lb. 
Koen 1 (b, 
Swlpher 4 lb, 


A Table of Proportions for old Receipts. 


| Canuas 1 yeard and ahalfe. 

| Small Marle 3 lb. 

Som. tot. x 5 1b. and a halfe. 
| 


For Arrowes 2 dozencach 1 1b. 
' Powder 12 (b, 
| Sm ipher 3 quarters of a lb, 
| RoFen 3 quarters of a lb, 
| Keck Peter halfe a lb, 

Peter meald 3 quarters of «lh, 

Som, tor, 15 1b, z quarters* 
For Coating, 

Swipher 5 16, 
| "Peter Roch 2 |b, 
Peter meale 1 lb. 
i Teardof Cannas 

and -- Armas 5 L {> 


Som, tot. 9. 1b, 


, For 1 Dozenof Pots, cach one 
Ib.and a quarters 
Corne Piwaer 1 th, and a haife, 
Ser F owder 9 tb. 
 Saipber 3 1b, - 
| Peger Rich 11h, and 4 blk 
| | Som, ror, I Fo lb. 


| For Capping. 


Camas 1 yeard, 

| A991 49547589 of 8 the 

{. Smipher 3 quarters of a ib, 

bred 1 6%. 

| ' Som. tot. 1 1b. gore 


For Hoopes, 
| Ser Powder 2 Uh, 
Roch Peter ; oz. © 
Petre meald 2 0%, 
Rozen 4 quarter of a is 
Swipher 4 quarter of 4 lb, 
T arpeutine 1 07, 
Linſeced-oyle 1 87. 
T rane-oyle 10%, 

For Coating. 
Pich 3 quarters of a Ub, 
Rozen 4 quarter of a lbs 
Salpher 1 1b, 


| Tallew 2.07. 
| 
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The Authors Len-voy. 


Tice now my Booke thou art ſo farre gone on, 
Abroad on Gods name, and be better knowne : 
But had there beene now but one quarter done, 
That, nor thereſt , ſhauld ne're hane ſeene the Swe: 
To friends be free, ope them, thy Freaſures ſtore, 
But carping pax let them haue no mere 
But Scraps , for that s enough and for «ch 
ed AE a Yi 4 af 
And on Mechanick fcapes forge Arte detraftion, _ 
Ere they will winke or mend, Which « the faultier Aion? _ 
The Errats made, theyle not, did I intend it = 
For ſuch as not commend, nar can come mend it, 
Not I, and ſo Tend it. pO 


